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Description 

tn Chem. Abstr. 59 (1963) 3824b, certain aryisuifonamido-substituted hydroxamic acids are disclosed as chemo- 
therapeutics. In US patent 4 885 027, certain aryfmethylenesutfonamido-substrtuted hydroxamic acids having herbicidai 
activity are disclosed, in Trends Biotechnol. 10 (1992) 200-207, matrix metalloproteinases and their inhibitors are 
reviewed, in both WO-A-9Q/05719 and EP-A-236 872. certain hydroxamic acids and hydraxylamine derivatives respec- 
tively having coilagenase inhibitory activity are disclosed. 

The present invention relates to the compounds of formula I 



R 
I 

O Rj CH2 O 

II I I II 

HO-N-C-C-N S-Ar ffi 

II II W 

H R 2 O 



(a) wherein 

Ar is carbocyclic or heterocyciic aryi; 

R is hydrogen, lower alkyl, carbocyclic aryi-lower alkyi, carbocyclic aryi. heterocyclic aryi, biaryl, biaryMower 
aJkyi, heterocyclic aryi -lower alkyl, mono- or pory-halo-tower alkyl, C^-Cj-cyctoaJkyl, C^-Cy-cycloaikyi-iower 
alkyl, (oxa or thia) -C 3 -C 6 -cycJoaJ kyt , [(oxa or thia)-C3-C 6 -cycloaJkyf]-tower alkyl, hydroxy- lower alkyl, acyloxy- 
lower alkyl, lower alkoxy-lower alkyl, lower alkyl-(thio, sutfinyi or sutfonyf) -tower alkyl, (amino, mono- or dMower 
aJkylarrino)-iower alkyl, acylamno- lower alkyl, (N -lower alkyl -pipe razino or N -carbocyclic or heterocyclic aryi- 
lower alkylpiperazinoHower alkyl, or (morpholino, thtornorpholino, piperidino, pyrroficfino, piperidyl or N-iower 
alkyiptperidyf) -lower alkyl; 

R 1 is hydrogen, lower alkyl, carbocyclic aryi-lower alkyl, carbocyclic aryi, heterocyclic aryi, biaryl, biaryHower 
alkyl, heterocyclic aryi-lower alkyl, mono- or pcfy-halo- tower alkyi, Ca-Cy-cycloaikyi, C^-Cy-cycioalkyHower 
alkyl, hydroxy-tower alkyl, acykwy-lower alkyl, lower alkoxy-lower alkyl, (carbocyclic or heterocyclic aryi) -lower • 
alkoxy-lower alkyl, lower aikyi-(thio, suifinyl or sutfonyi)-tower alkyl, (amino, mono- or di-tower alkytami no) -lower 
alkyl, (N-lower alkyl-piperazino or N-carbocydic or heterocyclic aryi-lower a!kytpiperazino)-lower alkyl. (mor- 
pholino, thiomorpholino, piperidino, pyrrol idi no, piperidyl or N-lower aikyl piperidyl)- tower alkyl, acylamino-lower 
alkyl, piperidyl or N-lower alkylpiperidyl; 

R 2 is hydrogen or lower alkyl; 

(b) or wherein Rand R^ together with the chain to which they are attached form a 1 .2.3,4-tetrahydro-isoquino(ine, 
piperidine, oxazolidine. thiazolidine or pyrrolidine ring, each unsubstituted or substituted by lower alkyl; and Ar and 
R2 have meaning as defined under (a); 

(c) or wherein R 1 and R2 together with the carbon atom to which they are attached form a ring system selected from 
C3-C7-cycJoalkane which is unsubstituted or substituted by lower alkyl; axa-cydohexane, thia-cyciohexane, indane, 
tetralin, piperidine or piperidine substituted on nitrogen by acyl, lower alkyl, carbocyclic or heterocyclic aryi-lower 
alkyl, (carboxy, esterified or amidated carbaxy)-iower alkyl or by lower alkyisutfonyl; and Ar and R have meaning as 
defined under (a); 

wherein the term "carbocyclic aryi'' means phenyl; phenyl that is mono-, cB- or tri -substituted by one, two or three 
radicals selected from lower alkyl, lower altaxy, hydroxy; halogen, cyano, trifluoromethyt, lower alkylenedioxy and 
oxy-C2-C3-alkylene; or 1- or 2-naphthyl; 

wherein the term "heterocyclic aryi" means pyridyl, quinolinyl, isoqiinoiinyi, benzothienyl, benzofuranyl, benzopyra- 
nyi, beruothiopyranyl, furanyt. pymxyl, thiazoryl, oxazolyl, isoxazoiyi, triazdyt, tetrazoryi, pyrazolyl, irnidazolyl. 
thienyl, or any said radical substituted by lower alkyl or halogen; 

wherein the term "lower" refers to organic radicals with up to and including 7 carbon atoms; 

or a pharmaceutically acceptable prodrug derivative thereof selected from such hydroxamic acids in which the 
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CONHOH group is derivatued in form of an O-acyi or an O-benzyi derivative, in which O-beruyi derivative the ben- 
zyl group is unsubstituted a mono-, di- or tri-substituted by substituents selected from lower alky), tower alkoxy, 
amino, nrtro, halogen and trifluoromethyi; 
and pharmaceuticaJly acceptable salts thereof; 

further to a process for the preparation of these compounds, to pharmaceutical compositions comprising these 
compounds, to the use of these compounds for the therapeutic treatment of the human or animal body or for the 
manufacture of a pharmaceutical composition. 

The compounds of formula I defined under (b) above can be represented by formula la 



10 



X 
/ \ 
O CH2 CH 2 o 

II I I II 

15 HO-N-C-C N S— Ar 

I | II V ' 

20 

wherein X represents methylene or 1 ,2-ethyfene each unsubstituted or substituted by lower alkyl, or X represents oxy- 
gen, surfur, or 1 ,2-phenyiene; and Ar and R2 have meaning as defined above. 

The compounds of formula I defined under (c) above can be represented by formula lb 

R 

O CH 2 O 
HO— N — C -C- N S At (lb) 

H \? / 2 O 

Y 

35 

wherein Y is a direct bond, C A -C 4 -straight chain alkyl ene optionally substituted by lower alkyl, CH2OCH2, CH2SCH2, 
1,2-phenyfene, CH2-1,2-pheny1ene or Ch^Fy-Ch^ in which R$ represents hydrogen, lower aikanoyl, dHower 
aJkyiami no- lower aikanoyl, aroyi, carbocydic aryl-lower aikanoyl, lower alkyl, carbocydic or heterocyiic aryMower alkyl, 
(carbcxy, esterified or arradated carboxy)-lower aikyl or lower alkylsuHbnyl; and Ar and R have meaning as defined 
40 above. 

A preferred embodiment of the compounds of formula lb relates to the compounds of formula Ic 



30 



45 



50 



R 
I 

O CHj O 

U I It 
HO— N-C N S — Ar n -s 
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•N-C -^r- N- 

'TJ 



in which V represents oxygen, sulfur, a direct bond, methylene or methylene substituted by lower alkyl, or NR$; rep- 
55 resents hydrogen, lower aikanoyl, c£ -lower alkylami no-lower aikanoyl, carbocydic aryl-lower aikanoyl, lower alkyl, car- 
bocydic or heterocyclic aryl-lower alkyl, (carbcxy, esterified or arrtidated carbcxy)-tower alkyl or lower aJkyteulfonyl; Ar 
and R have meaning as defined above; pharmaceutical^ acceptable prodrug derivatives; and pharmaceutical^ accept- 
able salts thereof. 

Preferred are said compounds of formula I, la, b and Ic wherein Ar is monocyclic carbocydic aryi such as phenyl 



3 
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or phenyl mono-, di- or tri-substituted by (^-CjQ-alkoxy, hydroxy, carbocydic or heterocyclic aryWower alkoxy, C3-C7- 
cydoalkyMower alkoxy. (lower alkyl. carbocydic or heterocyclic aryl -tower alkyl or C3-<Vcydoalkyl-tower alkyO-thio, 
lower alkyioxy-lower alkoxy, halogen, lower alkyl, cyano, nitro, trifluorom ethyl, lower alkyl-(sulfinyi or sulfbnyl), amino or 
mono- or di-lower alkyl amino; or Ar is phenyl substituted on adjacent carbon atoms by (V^-alkylenediaxy or oxy-C^- 
Gj-aikylene; or Ar is heterocyclic monocyclic aryl such as thienyl or thienyi substituted by lower alkyl; the other symbols 
have meaning as defined; pharmaceutical^ acceptable prodrug derivatives thereof; and pharmaceutical ly acceptable 
salts thereof. 

Further preferred are the compounds of formula I wherein Ar is phenyl which is unsubstituted or mono-, di- or tri- 
substituted by (VCto-aiknxy, hydroxy; by phenyl-lower alkoxy wherein phenyl is unsubstituted or substituted by lower 
alkyl, lower alkoxy, halogen or trifluoromethyl; by heterocyclic aryMower alkoxy wherein heterocyclic aryl is selected 
from pyridyi. tetrazolyl, triazolyi, thiazolyl. thienyl, imidazolyl and quinolinyl, each unsubstituted or mono- or cfi substi- 
tuted by lower alkyl or halogen; by C3-C7-cycloalkyl-lower alkoxy, (lower alkyl, phenyl-lower alkyl or Cs-Cy-cydoaikyt- 
lower alkyO-thio, lower aikyicxy-lower alkoxy, halogen, lower alkyl, cyano, nitro, trifluoromethyl, lower aiky1-(surfinyt or 
suHbnyl), amino, mono- or di-lower alkyiamino or, on adjacent carbon atoms, by -C^-alkylenedaxy or 0XV-C2-C3- 
alkylene; or Ar is thienyl, isoxazolyl or thiazolyl each of which is unsubstituted or mono- or cfi -substituted by lower alkyl; 

R is hydrogen, lower alkyl, phenyl-lower alkyl wherein phenyl is unsubstituted or substituted by lower alkyl, lower 
alkoxy, halogen or trifluoromethyl; phenyl which is unsubstituted or mono-, di- or tri-substituted by lower alkoxy, 
hydroxy, halogen, tower alkyl, cyano, nitro, trifluoromethyl, lower aikyKthio, sutfinyi or sulfbnyi), amino, mono- or di- 
lower alkyiamino or, on adjacent carbon atoms, by C 1 -C 2 -alkylenedioxy or axy-C^-Gj-alkylene; or a heterocyclic 
aryl radical selected from pyridyi. tetrazolyl, triazolyi, thiazolyl, thienyl, imidazolyl and quinolinyl, each unsubstituted 
or mono- or d {substituted by lower alkyl or halogen; biphenytyl which is unsubstituted or substituted by lower alkyl, 
tower alkoxy. halogen, trifluormethyl or cyano; biphenyfyf-tcwer alkyl wherein biphenytyl is unsubstituted or substi- 
tuted by lower alkyl, lower alkoxy, halogen, trifluormethyl or cyano; (pyridyi, thienyl, quinolinyl or thiazolyl) -lower 
alkyl. trifluormethyl. Cs-Cy-cycloalkyl, C3-Crcydoalkyl-tower alkyl, (oxa or thia)-C3-C6-cycloalkyl, [(oxa or thiaJ-Qr 
C 6 -cycloaIkyf]-k3wer alkyl, hydroxy-lower alkyl, lower alkancyioxy-tower alkyl, lower alkoxy- lower alkyl. tower alkyl- 
(thio. sulfinyl or surfonyl) -lower alkyl, (amino, mono- or di-lower alkyiamino) -tower alkyl, tower aikanoyJarrrinc-Jower 
alkyl, (N-lcwer aJkyl-piperazino or N -phenyl -lower aIkytpiperazino)-lower alkyl or (morpholino, thtomorpholino, pip- 
eridino, pyrrolidine piperidyl or N-lcwer alkylpiperidyl)-tower alkyl; 

R 1 is hydrogen, tower alkyl; phenyl-lower alkyl wherein phenyl is unsubstituted or substituted by tower alkyl, lower 
alkoxy, halogen, trifluoromethyl or, on adjacent carbon atoms, by -Chalky! en ediaxy or axy-C^-CVaJkyiene; phe- 
nyl which is unsubstituted or substituted by lower alkyl, lower alkoxy, halogen or trifluoromethyl; pyridyi. thienyl, 
biphenytyl, biphenytyt-tower alkyl; heterocyclic aryl-lower alkyl wherein heterocyclic aryl is selected from thiazolyl, 
pyrazolyl, pyridyi, imidazolyl and tetrazolyl each unsubstituted or substituted by lower aikyl; trifluoromethyl, C3-C7- 
cydoalkyi, CVCrcydoaJkyt-tower alkyl, hydroxy-lower alkyl, lower alkanoytoxy-tower alkyl, lower alkoxy-lower alkyl, 
(phenyl or pyridyl)-lower alknxy-tower alkyl, lower alkyKthio, sulfinyl or sulfbnyl)-tower alkyl, (amino, mono- or di- 
lower alkylaminoHower alkyl, (N-tower alkyl-piperazino or N-phenyl -tower alkytptperazino)-lower alkyl, (mor- 
pholino. thiomorpholino. piperidino, pyndidino, piperidyl or N-tower a!ky1piperidyl)-lower alkyl. lower aikanoyiamino- 
tower alkyl; R3-CONhMower alkyl wherein R3 represents (di-lower alkyiamino, N-lower alkytpiperazino, morpholino, 
thiomorpholino, piperidino, pyrrol idino or N^kytpiperidyf)-lower alkyl; piperidyl or N-tower alkyfpiperidyl; 
R2 is hydrogen or tower alkyl; 

(b) or wherein R and R 1 together with the chain to which they are attached form a 1 .2.3.4-tetrahydro-isoquinoline, 
piperidine. oxazotidine. thiazoGdine or pyrrolidine ring, each unsubstituted or mono- or di-substituted by lower alkyl; 
and Ar and R2 have meaning as defined under (a); 

(c) or wherein R 1 and R2 together with the carbon atom to which they are attached form a ring system selected from 
(^-Cy-cycioalkane which is unsubstituted or substituted by lower alkyl; oxa-cydohexane, thia-cyctohexane, indane, 
tetrafin and piperidine which is unsubstituted or substituted on nitrogen by lower alkanoyl, di-lower alkyiamino-Jower 
alkanoyl, lower alkoxycarbonyl, (morphoiina thiomorpholino or piperidino)-carbonyl t tower alkyl, (phenyl or pyridyi)- 
tower alkyl, (carbaxy, lower alkoxycarbonyl, benzyloxycarbonyl, aminocarbonyi or mono- or di -lower alkylaminocar- 
borryl) -lower alkyl or by lower alkyl surfonyl; and Ar and R have meaning as defined under (a); 

wherein the term lower" refers to organic radicals with up to and including 7 carbon atoms; 
or a pharmaceutical^ acceptable prodrug derivative thereof selected from such hydrcxamic acids in which the 
CONHOH group is derivatized in form of an O-acyl or an O -benzyl derivative, in which O-benzyt derivative the ben- 
zyl group is unsubstituted or mono-, di- or tri-substituted by substituents selected from lower alkyl, lower alkoxy, 
amino, nitro, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof. 

Espedally preferred are the compounds of formula I wherein Ar is phenyl which is unsubstituted or mono-, di- or tri- 
substituted by C-j-Cr-altaxy, hydroxy, phenyl-lower alkoxy. C^-CT-cydoalkyl-lower alkoxy. lower alkyioxy-lower alkoxy, 
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halogen, lower aJkyt, cyano, nitro, trifluoromethyl, lower aiky1-(surf inyl or sulfonyl), amino, mono- or dHower alky (amino 
or, on adjacent carbon atoms, by C^-aikytenedioxy or oxy-Ca-C^-alkylene; or Ar is trtenyl, tsoxazolyl or thiazolyl 
each of which Is unsubstrtuted or mono- or di-substituted by lower alkyl; 

R is hydrogen, lower alkyl, phenyl-lower alkyl; phenyl which is unsubstrtuted or mono-, di- or tri -substituted by lower 
alkoxy, hydroxy, halogen, lower alkyl, trifluoromethyl, or, on adjacent carbon atoms, by C 1 -C 2 -alkylenedioxy or oxy- 
C2-C3-aJky!ene; or a heterocyclic aryl radical selected from pyridyi, thiazolyl and quinolinyl, each unsubstrtuted or 
mono- or disubstituted by lower alkyl; biphenylyl; btphenytyl-lower alkyl; (pyridyi or thienyl)-tower alkyl, trtf luorme- 
thyl, C^-Cy-cydoalkyl, C^-Crcydoalkyl-tower alkyl, (oxa or thia)-C3-C 6 -cycloaJkyl, [(axa or thia)-C3-C 6 -cydoalkyl]- 
lower alkyl, hydroxy-lower alkyl, (N-lower alkyl-piperazino or N -phenyl- Lower alkytpiperazino)-Jcwer alkyl or (mor- 
pholino, thiomorpholino, piperidino, pyrrolidino, piperidyl or N-lower alky^pipendyi)-tawer alkyl; 
R 1 is hydrogen, lower alkyl; phenyl-lower alkyl wherein phenyl is unsubstrtuted or substituted by lower alkyl, lower 
alkoxy, halogen, trifluoromethyl or, on adjacent carbon atoms, by C 1 -C 2 -alky!enedioxy; biphenylyl -lower alkyl; het- 
erocyclic aryl -lower alkyl wherein heterocyclic aryl is selected from thiazolyl, pyrazofyt, pyridyi, imidazolyl and tetra- 
zolyi each unsubstrtuted or substituted by lower alkyl; C3-C7-cyctoaIkyl, C^-Cy-cydoaJkyi-lower alkyl, hydroxy-lower 
alkyl, (phenyl or pyridyl)-lower ataxy-lower alkyl, lower alkyl -{thio, surf in yl or suHbnyf) -lower alkyl, (amino, mono- or 
di-lower alkylamino)-lower alkyl, (N-lower alkyl-piperazino or N-phenyl -tower alkytpiperazino) -tower alkyl, (mor- 
pholino, thiomorpholino. piperidino, pyrrolidino, piperidyl or N-lower alkylpiperidyf)4ower alkyl, lower alkanoyiamino- 
lower alkyl; F^-CONhHower alkyl wherein R3 represents (di-tower alkyi amino, N-lower alkytpiperazino. morpholino, 
thiomorpholino, piperidino, pyrrolidino or N-alkylpiperidyl)-tawer alkyl; piperidyl or N-lower alkylpiperidyl; 
R 2 is hydrogen or lower alkyl; 

(b) or wherein R and Rj together with the chain to which they are attached form a thiazolidine or pyrrolidine ring, 
each unsubstrtuted or mono- or di -substituted by lower alkyl; and Ar and R 2 have meaning as defined under (a); 

(c) or wherein R 1 and R2 together with the carbon atom to which they are attached form a ring system selected from 
Qj-Crcydoalkane which is unsubstrtuted or substituted by lower alkyl; oxa-cydohexane, thia-cydohexane and pip- 
eridine which is unsubstrtuted or substituted on nitrogen by lower alkanoyl, di-lower alkylamino-lower alkanoyl, 
lower alkoxycarbonyl, (morpholino, thiomorpholino or pperidino)-carbonyi. lower alkyl, (phenyl or pyridyi) -lower 
alkyl. (carboxy, lower alkoxycarbonyl, aminocarbonyl or mono- or di-lower alkylaminocarbonyQ-lower alkyl or by 
lower alkyteulfonyi; and Ar and R have meaning as defined under (a); 

a pharmaceutical^ acceptable prodrug derivative thereof; or a pharmaceutical ly acceptable salt thereof. 
A particular embodiment of the invention relates to the compounds of formula II 



R is hydrogen, lower alkyl. carbocydic aryl-tower alkyl, carbocydic aryl. heterocyclic aryl. biaryl, biaryl-tower alkyl. 
heterocydic aryl-tower alkyl. mono- or poly-halo-lower alkyl, C^-cydoalkyl, CrC/^dodkyl-tower alkyl, (axa or 
thia)-C3-C6-cydoalkyl, [(axa or thiaJ-C^-Ce^ycloalkylHcw alkyl, hydroxy-lower alkyl, acyloxy-tower alkyl. lower 
alkoxy-tower alkyl, lower aJkyKthio, sutfinyt or suiferryf) -lower alkyl, (amino, mono- or di-lower alky(amtno)-lower 
alkyl, acylamino-lower alkyl, (N4ower alkyl-piperazino or N-carbocydic or heterocyclic aryWower alkytpiperazino)- 
lower alkyl, or (morpholino, thtornorphdino, piperidino, pyrrolidino or N-lower alkylp^eridyQ-lower alkyl; 

Rt is hydrogen, tower alkyl, carbocydic aryl-lower alkyl, carbocydic aryl, heterocyclic aryl, biaryl, biaryl-lower alkyl, 
heterocydic aryl-tower alkyl, mono- or poly-halo-lower alkyl, Cs-Crcydoalkyl. Cs-Cy-cycloalkyl-lower alkyl. 
hydroxy-lower alkyl. acyloxy-tower alkyl, tower alkoxy-tower alkyl, lower alkyHthio. suffinyl or surfonyl)-tower alkyl, 
(amino, mono- or di-tower alkylamino)-tower alkyl, (N-lower alkyl-piperazino or N-carbocydic or heterocyclic aryl- 
tower alkytpiperazino)-tower alkyl. (morpholino, thiomorpholino, piperidino, pyrrolidino, piperidyl or N-lower alkyl- 
piperidyO-lower alkyl. piperidyl, N-lower alkylpiperidyl, or acylamino-tower alkyl represented by R3-CONH-lower 
alkyl; 



R 




(II) 



wherein 
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F*2 is hydrogen; 

R3 in R 3 -CONH-lower alkyfl is lower alkyl, carbocydic or heterocyclic aryl, di-lower alkylamino, N-Jower alkylpiper- 
azino. morpholino, thiornorpholino, piperidino, pyrrolidine, N-alkylpiperidyl, or (di-lower alkylamino, N-lower alkyl- 
piperazino, morpholina thiomorpholino. piperidino, pyrrolidine, pyridyl or N-lower alkylpperidyl)-!ower alkyl; 

R4 is hydrogen, lower alkoxy, hydroxy, carbocyclic or heterocyclic aryl-lower alkoxy, lower alkyithio or carbocydic or 
heterocyclic aryl-lower alkyithio. lower alkyloxy-tower aitaxy, halogen, trifluoromethyl, lower alkyl, nitro or cyano; 

R 5 is hydrogen, lower alkyl or halogen; 

or R4 and R5 together on adjacent carbon atoms represent methyl enedioxy, ethylenedicxy, oxy ethylene or oxypro- 
pylene; 

wherein the term "carbocydic aryl" means phenyl; phenyl that is mono-, di- or tri -substituted by one, two or three 
radicals selected from lower alkyl, lower alkoxy, hydroxy, halogen, cyano, trifluoromethyl, lower aikyienedioxy and 
oxy-C2-C3-aikylene; or 1- or 2-naphthyl; 

wherein the term "heterocyclic aryl" means pyridyl, quinolinyl, isoquinolinyl, benzothienyl, benzofuranyl, benzopyra- 
nyl, benzothiopyranyl, furanyl. pyrrolyl. thiazolyl, axazofyl, isoxazolyl, triazolyl. tetrazolyl, pyrazolyl, imidazolyt, 
thienyl. or any said radical substituted by lower alkyl or halogen; 

wherein the term "lower" refers to organic radicals with up to and including 7 carbon atoms; 
or a pharmaceutical^ acceptable prodrug derivative thereof selected from such hvdraxamic acids in which the 
CONHOH group is derivatized in form of an O-acyl or an O -benzyl derivative, in which O-benzyl derivative the ben- 
zyl group is unsubstrtuted or mono-, di- or tri -substituted by substrtuents selected from lower alkyl, lower alkoxy, 
amino, nitro, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof. 

Another preferred embodiment of the invention relates to the compounds of formula II wherein R and R 1 together 
with the chain to which they are attached form an 1,2.3,4-tetrahydro-tsoquinoline, piperidino, thiazolidine or pyrrolidine 
ring; and F^, R4 and R 5 have meaning as defined above; pharmaceutical^ acceptable prodrug derivatives as defined 
above; and pharmaceutical^ acceptable salts thereof. Such compounds correspond to compounds of formula la 
wherein Ar is optionally substituted phenyl as defined above. 

Another preferred embodiment of the invention relates to the compounds of formula II wherein R 1 and R 2 together 
with the carbon atom to which they are attached form a ring system selected from cyclohexane, cydopentane, cxacy- 
dohexane, thiacyclohexane, indane, tetralin, piperidine or piperidine substituted on nitrogen by acyl, lower alkyl, carbo- 
cydic or heterocydic aryl-lower alkyl or by lower aJkytsutfonyl; and R, R4 and R 5 have meaning as defined above; 
pharmaceutical^ acceptable prodrug derivatives as defined above; and pharmaceutical^ acceptable salts thereof. 
Such compounds correspond to compounds of formula lb wherein Ar is optionally substituted phenyl as defined above. 

Particularly preferred are the compounds of formula III 



wherein R represents lower alkyl, trifluoromethyl, Cs-Cy-cydoaikyl, (oxa or thiaJ-C^^cycloalkyl. biaryl. carbocydic 
monocyclic aryl or heterocydic monocydic aryl; R 1 represents hydrogen, lower alkyl, Cs-CT-cydoalkyl, monocyclic car- 
bocydic aryl, carbocydic aryl-lower alkyl, heterocyclic aryl-lower alkyl, lower alkoxy-iower alkyl, lower alkyHthio, sutf inyl 
or sulfonyl) -lower alkyl, <S -lower alkytamino-tower alkyl, (N-lower alkylpiperazino, morpholino, thiomorpholino, piperidino 
or pyrrol idino)-lower alkyl or R3-CONhMower alkyl; R3 represents lower alkyl, carbocydic aryl, heterocydic aryl, di- 
lower alkylamino, N-lower alkylpiperazino, morphoCno, thiomorpholino. piperidino, pyrrolidine N-alkylpiperidyl, or (di- 
lower alkylamino, N-lower alkytpiperazino, morpholino, thiomorpholino, piperidino, pyrrolidine or N-aikylpiperidyQ-lower 
alkyl; R 4 represents lower alkoxy or carbocydic or heterocyclic aryl-lower alkoxy; 

wherein the term "carbocyclic aryl" means phenyl; phenyl that is mono-, di- or tri-substituted by one, two or three radi- 
cals selected from lower alkyl, lower alkoxy, hydroxy, halogen, cyano, trifluoromethyl, lower aikyienedioxy and oxy-Cg- 



R 




(in) 
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Qj-alkylene; or 1 - or 2-naphthyl; 

wherein the term "carbocydic monocyclic aryl" means phenyl; phenyl that is mono-, di- or tri-substituted by one, two or 
three radcals selected from lower alkyl, lower alkoxy, hydroxy, halogen, cyano, trifluoromethyl, lower alkyfenedioxy and 
oxy-C2-C3-alkylene; 

5 wherein the term "heterocyclic aryl" means pyridyl, quindinyl, isoquinoiinyl, benzothienyl, benzofuranyi, benzopyranyi, 
benzothiopyranyl, furanyi, pyrrdyl, thiazolyt, oxazdyl, isoxazolyl, triazdyl, tetrazolyl, pyrazolyl, imidazdyl, thienyl, or any 
said radical substituted by lower alkyl or halogen; 

wherein the term "heterocyclic monocyclic aryl" means pyridyl, furanyi, pyrrotyl, thiazoiyl, oxazdyl, isoxazolyl, triazolyf , 
tetrazolyl, pyrazolyl, imidazdyl. thienyl, or any said radical substituted by lower alkyl or halogen; 

ro wherein the term lower" refers to organic radicals with up to and including 7 carbon atoms; 

or a pharmaceutically acceptable prodrug derivative thereof selected from such hydroxamic acids in which the CON- 
HOH group is derivatized in form of an O-acyi or an Obenzyl derivative, in which O-benzyl derivative the benzyl group 
is unsubstituted or mono-, di- or tri-substituted by substituents selected from lower alkyl, lower altaxy, amino, nrtro, hal- 
ogen and trifluoromethyl; 

is or a pharmaceutically acceptable salt thereof. 

Further preferred are compounds of formula III wherein R represents monocyclic carbocydic aryl or monocyclic 
heterocyclic aryl; R 1 and R4 have meaning as defined above; pharmaceutical^ acceptable prodrug derivatives; and 
pharmaceutically acceptable salts thereof. 

More particularly preferred are said compounds of formula III wherein R represents heterocyclic monocyclic aryl 

20 selected from tetrazolyl, triazoryl, thiazoiyl, imidazolyl and pyridyl, each unsubstituted or substituted by lower alkyl; or R 
represents phenyl or phenyl substituted by lower alkyl, lower alkoxy, halogen or trifluoromethyl; R 1 represents lower 
alkyl, cydohexyl, or F^-CONH-lower alkyl wherein R 3 represents (di-lower alkytamino, N- tower alkylptperazino, mor- 
phdino, thiomorpholino, piperidino, pyrrdidino or N-alkyfpiperidyf)-{ower alkyl; and R4 represents lower alkoxy or phe- 
nyl -lower alkoxy; or a pharmaceutically acceptable prodrug derivative thereof; or a pharmaceutically acceptable salt 

25 thereof. 

A further preferred embodiment relates to said compounds of formula III wherein R represents 2-, 3- or 4 -pyridyl or 
phenyl; R 1 represents Cj-C^aDcyl, cydohexyl or R 3 -CONH-C 1 -C 4 -alky1 wherein R3 represents di-C 1 -C 4 -alkylamino-C 1 - 
C 4 -lower alkyl; and R4 represents lower alkoxy; or a pharmaceutically acceptable prodrug derivative thereof; or a phar- 
maceutically acceptable salt thereof. 
30 Particularly preferred are said compounds of formula III wherein R represents 3-pyridyl or 4-pyridyl; R 1 represents 
isopropyl or cydohexyl; and R4 represents lower alkoxy; or a pharmaceutically acceptable prodrug derivative thereof; 
or a pharmaceutically acceptable salt thereof. 

The invention relates especially to the specific compounds described in the examples, pharmaceutically acceptable 
prodrug derivatives thereof and pharmaceutically acceptable salts thereof, and in particular to the specific compounds 
35 described in the examples and pharmaceutical^ acceptable salts thereof. 

Pharmaceutically acceptable prodrug derivatives are those that may be converge by sotvdysis or under physio- 
logical conditions to the free hydroxamic adds of the invention and represent such hydroxamic acids in which the CON- 
HOH group is derivatized in form of an O-acyi or an optionally substituted Obenzyl derivative. Preferred are the 
optionally substituted O-benzyl derivatives. 
40 The compounds of the invention depending on the nature of the substituents, possess one or more asymmetric car- 
bon atoms. The resulting diastereotsomers and enantkxners are encompassed by the instant invention. 

Preferred are the compounds of the invention wherein the asymmetric carbon in the above formulae (to which are 
attached R-j and/or R2) corresponds to that of a D-aminoaad precursor and is assigned the (R)-configuration. 

The general definitions used herein have the following meaning within the scope of the present invention, unless 
46 otherwise specified. 

The term lower" referred to above and hereinafter in connection with organic radicals or compounds respectively 
defines such as branched or unbranched with up to and including 7, preferably up to and including 4 and advanta- 
geously one or two carbon atoms. 

A lower alkyl group is branched or unbranched and contains 1 to 7 carbon atoms, preferably 1-4 carbon atoms, and 
so represents for example methyl, ethyl, propyl, butyl, isopropyl or isobutyl. 

A lower alkoxy (or aikytoxy) group preferably contains 1-4 carbon atoms, advantageously 1-3 carbon atoms, and 
represents for example ethoxy, propoxy, isopropoxy, or most advantageously methoxy. 

Halogen (halo) preferably represents chloro or fluoro but may also be bromo or ioda 

Mono- or poly-halo-lower aikyi represents lower alkyl preferably substituted by one, two or three halogens, prefer- 
55 ably fluoro or chloro, e.g. trifluoromethyl or triffuoroethyl. 

Prodrug acyi derivatives are preferably those derived from an organic carbonic add, an organic carbaxylic acid or 
a carbamic acid. 

An acyl derivative which is derived from an organic carbaxylic add is, for example, lower alkanoyl, phenyHower 
aikanoyi or unsubstituted or substituted aroyl, such as benzoyl. 
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An acyi derivative which is derived from an organic carbonic acid is, for example, alkaxycarbonyl, especially lower 
aikoxycarbonyl. which is unsubstituted or substituted by carbocydic or heterocyclic aryl or is cydoalkoxycarbonyf , espe- 
daliy C^-Crcydoalkyloxycarbonyl, which is unsubstituted or substituted by lower alkyf. 

An acyi derivative which is derived from a carbamic acid is, for example, amino-carbonyl which is substituted by 
lower alkyl, carbocydic or heterocydic aryl -lower alkyl, carbocydic or heterocyclic aryi, lower aJkylene or lower alkylene 
interrupted by O or S. 

Prodrug optionally substituted O-benzyl derivatives are preferably benzyl or benzyl mono-, dh or tri-substituted by 
e.g. lower alkyl. lower alkoxy, amino, nitra halogen and/or trifluoromethyl. 

Carbocydic aryl represents monocydic or bicydic aryl, for example phenyl or phenyl mono-, di- or tri-substituted 
by one. two or three radicals selected from lower alkyl, lower alkoxy, hydroxy, halogen, cyano. trifluoromethyl, lower 
aikylenediaxy and axy-C^-Qj-alkylene; or 1 - or 2-naphthyl. Lower alkytenediaxy is a divalent substituent attached to two 
adjacent carbon atoms of phenyl, ag. methyl en ediaxy or ethylenedioxy. Oxy-C2-C3-alkyi ene is also a divalent substit- 
uent attached to two adjacent carbon atoms of phenyl, e.g. oxy ethyl ene or oxypropylene. An example for oxy-C2-C3- 
aikylene-phenyl is 2 t 3-dihydrobenzofuran-5-yl. 

Preferred as carbocydic aryl is phenyl or phenyl monosubstituted by lower alkoxy, halogen, lower alkyl or trifluor- 
omethyl, espedaliy phenyl or phenyl monosubstituted by lower alkoxy, halogen or trifluoromethyl, and in particular phe- 
nyl. 

Heterocydic aryi represents monocydic or bicydic heteroaryl, for example pyridyl, quinolinyl, isoquindinyl, benzo- 
thienyl, benzofuranyl. benzopyranyi, benzothiopyranyl. furanyl, pyrrolyl, thiazolyl, oxazolyl. isoxasolyi. triazolyi, tetra- 
zolyi, pyrazolyl, imidazolyl, thienyi, or any said radical substituted, especially mono- or di-substituted. by e.g. lower alkyl 
or halogen. Pyridyl represents 2-, 3- or 4-pyridyl, advantageously 2-or 3-pyridyl. Thienyi represents 2- or 3-thienyl, 
advantageously 2-thienyl. Quinolinyl represents preferably 2-, 3- or 4-quinolinyJ, advantageously 2-quinolinyl. Isoquino- 
linyl represents preferabry 1 3- or 4-isoquinolinyl. Benzopyranyi. benzothiopyranyl represent preferably 3-benzopyranyl 
or 3-benzothiopyranyl, respectively. Thiazolyl represents preferably 2- or 4-thiazoryl, advantageously 4-thiazdyl. Tria- 
zolyi is preferably 1 -, 2- or 5-(1 ,2,4-triazolyf). Tetrazolyl is preferabry 5-tetrazolyl. Imidazole is preferabry 4-irrwJazolyl. 

Preferabry, heterocydic aryl is pyridyl, quinolinyl, pyrrdyi. thiazolyl. iscxazolyl. triazolyi. tetrazolyl. pyrazdyi. imida- 
zolyl. thienyi. or any said radcal substituted, espedaliy mono- or di-substituted. by lower alkyl or halogen; and in par- 
ticular pyridyl. 

Biaryl is preferably carbocydic biaryi, e.g. biphenyl, namely 2, 3 or 4-biphenyl. advantageously 4-biphenyl. each 
optionally substituted by ag. lower alkyl, lower alkoxy, halogen, trifluoromethyl or cyano. 

C3-C7-Cydoalkyi represents a saturated cydic hydrocarbon optionally substituted by lower alkyl which contains 3 
to 7 ring carbons and is advantageously cydopentyi or cydohexyi optionally substituted by lower alkyl. 

(Oxa or thia)-C3-C 6 -cydoalkyl represents a saturated cydic radical wherein 1 or 2. preferably 1 . oxygen or sulfur 
atom(s) and 3-6. preferabry 4-5, carbon atoms form a ring, ag. tetrahydropyranyi, tetrahydrofuranyi, tetrahydrothiopyra- 
nyi or tetrahydrothienyi. 

Oxa-cyclohexane means tetahydropyran, and thia-cydohexane means tetrahydrothiopyran. 

Carbocydic aryl-lower alkyl represents preferabry straight chain or branched aryi-^-C^alkyl in which carbocydic 
aryi has meaning as defined above, ag. benzyl or phenyi-(ethyi, propyl or butyl), each unsubstituted or substituted on 
phenyl ring as defined under carbocydic aryl above, advantageously optionally substituted benzyl. 

Heterocydic aryl-lower alkyl represents preferabry straight chain or branched heterocydic aryl-C r C 4 -aIkyl in which 
heterocydic aryl has meaning as defined above, ag. 2-, 3- or 4-pyridyimethyl or (2% 3- or 4-pyridyl) -{ethyl, propyl or 
butyl); or 2-or 3-thienylmethyi or (2- or 3-thienylHethyl. propyl or butyl); 2-, 3- or 4-quinofinylmethyi or (2-. 3- or 4-quin- 
olinylHethyi, propyl or butyl); or 2- or 4-thiazolylmethyi or (2- or 4-thiazolylHethyl. propyl or butyl). 

CycloalkyHower alkyl represents e.g. (cydopentyi- or cydohexyQ -(methyl or ethyl). 

BiaryHower alkyl represents ag. 4-btphenytyKmethyl or ethyl). 

Acyi is derived from an organic carbcxyOc acid, carbonic acid or carbamic acid. 

Acyi represents ag. lower alkancyf. carbocydic aryl -tower afkanoyl, lower alkaxycarbonyl, aroyi. di-lower alkylami- 
nocarbonyi or di-lower alkylamino-lower alkanoyi. Preferably, acyi is lower alkanoyi. 
Acylamino represents ag. lower alkanoyiamino or lower alkoxycarbonylamino. 

Acylarrrino-iower alkyl in R and R 1 is R^-CONH-lower alkyl in which R3 represents ag. lower alkyl, lower alkoxy. 
aryl-lower alkyl. aryl-lower alkoxy, carbocydic or heterocydic aryi, <£ -lower aJkyiarrrino, N-lower alkytpiperazino, mor- 
pholino. thiomorpholino. piperidino, pyrrolidino, N-alkylpiperidyl, or (di-lower aJkyiarrrino, N-lower alkytpiperazino, mor- 
pholino. thiomorpholino, piperidino, pyrrolidino, pyridyl or N-lower aikytpiperidyl) -lower alkyl. 

Lower alkanoyi represents ag. C r C7-alkanoyl inducfing formyi. and is preferably Cg-C^altanoyl such as acetyl or 
propionyl. 

Aroyi represents e.g. benzoyl or benzoyl mono- or cS -substituted by one or two radicals selected from lower alkyl, 
lower alkoxy, halogen, cyano and trifluoromethyl; or 1- or 2-naphthoyi; and also ag. pyridylcarbonyt. 
Lower alkaxycarbonyl represents preferably C^ -C 4 -al koxycarbonyl, ag. ethoxycarbonyl. 
Lower alkylene represents either straight chain or branched alkylene of 1 to 7 carbon atoms and represents pref- 
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eraUy straight chain aJkylene of 1 to 4 carbon atoms, e.g. a methylene, ethylene, propylene or butyfene chain, or said 
methylene, ethylene, propylene or butyfene chain mono-substituted by (^-Cj-alkyl (advantageously methyf) or d {sub- 
stituted on the same or different carbon atoms by C 1 -C 3 -aiky1 (advantageously methyl), the total number of carbon 
atoms being up to and including 7. 

5 Esterif ied carboxyl is for example lower aikoxycarbonyl or benzytoxycarbonyl. 

Amidated carboxyl is for example aminoarbonyl, mono- or di-lower alkytaminocarbonyl. 
Pharmaceutical^ acceptable salts of the acidic compounds of the invention are salts formed with bases, namely 
cationic salts such as alkali and alkaline earth metal salts, such as sodium, lithium, potassium, calcium, magnesium, as 
well as ammonium salts, such as ammonium, tri methyl-ammonium, diethylammonium, and tris-(hydraxymethyO-meth- 

10 ylammorrium salts. 

Similarly acid addition salts, such as of mineral acids, organic carboxylic and organic sulfonic acids e.g. hydrochlo- 
ric acid, methanesulfonic acid, maleic acid, are also possible provided a basic group, such as pyridyi, constitutes part 
of the structure. 

The compounds of the invention exhibit valuable pharmacological properties in mammals including man and are 
15 particularly useful as inhfettors of matrix-degrading metaJloproteinase enzymes (=metal!oproteinases). 

Matrix-degrading metalloproteinases, such as gelatinase, stromal ysin and collagenase, are involved in tissue 
matrix degradation (ag. collagen collapse) and have been implicated in many pathological conditions involving abnor- 
mal connective tissue and basement membrane matrix metabolism, such as arthritis (ag. osteoarthritis and rheuma- 
toid arthritis), tissue ulceration (e.g. corneal, epidermal and gastric ulceration), abnormal wound healing, periodontal 
20 disease, bone disease (e.g. Paget s disease and osteoporosis), tumor metastasis or invasion, as well as HIV-infection 
(as reported in J. Leuk. Biol. 52 (2): 244-248, 1992). 

As the compounds of the invention are inhibitors of stromefysin, gelatinase and/or collagenase activity and inhibit 
matrix degradation, they are particularly useful in mammals as agents for the treatment of ag. osteoarthritis, rheuma- 
toid arthritis, corneal ulceration, periodontal disease, tumor metastasis, progression of HIV-infection and HIV-infection 
25 related disorders. 

Illustrative of the matrix degrading metaJloproteinase inhibitory activity, compounds of the invention prevent the 
degradation of cartilage caused by exogenous or endogenous stromerysin in mammals They inhibit ag. the strome- 
lysirMnduced degradation of aggrecan (large aggregating proteoglycan), link protein or type 1X collagen in mammals. 
Beneficial effects are evaluated in pharmacological tests generally known in the art, and as illustrated herein. 

30 The above-cited properties are demonstrable in in vitro and in vivo tests, using advantageously mammals, e.g. rats, 
guinea pigs, dogs, rabbits, or isolated organs and tissues, as well as mammalian enzyme preparations. Said com- 
pounds can be applied in vitro in the form of solutions, e.g. preferably aqueous solutions, and in vivo either enterally or 
par enter ally, advantageously orally, e.g. as a suspension or in aqueous solution. The dosage in vitro may range 
between about 10* 5 molar and 10" 10 molar concentrations. The dosage in vivo may range, depending on the route of 

35 administration, between about 0.1 and 50 mg/kg. 

One test to determine the inhibition of stromelysin activity is based on its hydrolysis of Substance P using a modi- 
fied procedure of Harrison et a! (Harrison, R.A., Teahan J., and Stein R. A senicontinuous, high performance chroma: 
tography based assay for stromelysin, Anal. Biocherrt IfiQ, 110-113 (1989)). In this assay, Substance P is hydrolyzed 
by recombinant human stromelysin to generate a fragment Substance P 7-1 1 , which can be quarrtrtated by HPLC. In 

40 a typical assay, a 10 mM stock solution of a compound to be tested is diluted in the assay buffer to 50 pM, mixed 1 :1 
with 8 jig recombinant human stromelysin (moi. wt 45-47 kDa. 2 Units; where 1 Unit produces 20 mmoles of Substance 
P 7-11 in 30 minutes) and incubated along with 0.5mM Substance P in a final volume of 0.125 ml for 30 minutes at 
37°C. The reaction is stopped by adding 1 0 mM EDTA and Substance P 7-1 1 is quantified on RP-8 HPLC. The ICso for 
inhibition of stromerysin activity and W are calculated from control reaction without the inhtoitor. Typically. K3 values of 

46 from 10 to 200 nM are obtained. 

Stromelysin activity can also be determined using human aggrecan as a substrata This assay allows the confirma- 
tion in-vttro that a compound can inhtort the action of stromelysin on its highly negatively-charged natural substrate, 
aggrecan (large aggregating prtoeoglycan). Within the cartiaga proteoglycan exists as an aggregate bound to hyalur- 
onata Human proteoglycan aggregated to hyaluronate is used as an enzyme substrata The assay is set up in 96-well 

so microliter plates allowing rapid evaluation of compounds. The assay has three major steps: 

1) Plates are coated with hyaluronate (human umbilical chord, 400 ug/rnf). blocked with BSA (5 mgArf). and then 
proteoglycan (human articular cartilage D1 - chondrortinase ABC digested, 2 mg/mi) is bound to the hyaluronate. 
Plates are washed between each step. 
55 2) Buffers + inhibitor (1 to 5,000 nM) + recombinant human stromerysin (1-3 Units/well) are added to wells. The 
plates are sealed with tape and incubated overnight at 37°C. The plates are then washed. 
3) A primary (3B3) antibody (mouse IgM, 1 : 10.000) is used to detect remaining fragments. A secondary antfoody. 
peroxididase-linked anti-IgM, is bound to the primary anttoody. OPD is then added as a substrate for the peroxidase 
and the reaction is stopped with sulfuric acid. The IC50 for inhibition of stromelysin activity is graphically derived and 
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K3 is calculated. 



Collage nase activity is determined as follows: ninety six-well, flat-bottom microliter plates are first coated with 
bovine type I collagen (35 ug/well) over a two-day period at 30°C using a humidified and then dry atmosphere; plates 

5 are rinsed, air dried for 3-4 hours, sealed with Saran wrap and stored in a refrigerator. Human recombinant fbrobiast 
coltagenase and a test compound (or buffer) are added to wells (total volume = 0.1 ml) and plates are incubated for 2 
hours at 35°C under humidified conditions; the amount of coltagenase used per well is that causing approximately 80% 
of maximal digestion of collagen. The incubation media are removed from the wells, which are then rinsed with buffer, 
followed by water. Coomasie blue stain is added to the wells for 25 minutes, removed, and weds are again rinsed with 

10 water. Sodium dodecyl sulfate (20% in 50% tfimethylformamide in water) is added to soiubilize the remaining stained 
collagen and the optical density at 570 nM wave length is measured. The decrease in optical density due to coltagenase 
(from that of collagen without enzyme) is compared to the decrease in optical density due to the enzyme in the pres- 
ence of test compound, and percent inhibition of enzyme activity is calculated. ICgj's are determined from a range of 
concentrations of inhibitors (4-5 concentrations, each tested in triplicate), and Kj values are calculated. 

is The effect of compounds of the invention in-vivo can be determined in rabbits. Typically, four rabbits are dosed 
orally with a compound up to four hours before being injected intra -arbcularty in both knees (N=8) with 40 Units of 
recombinant human stromelysin dissolved in 20 mM Tris, 10 mM CaCI 2 , and 0.15 M NaCI at pH 7.5. Two hours later the 
rabbits are sacrificed, synovial lavage is collected, and keratan sulfate (KS) and sulfated glycosaminoglycan (S-GAG) 
fragments released into the joint are quantitated. Keratan sulfate is measured by an inhibition EUSA using the method 

20 of Thenar (Thenar, E.J.-M.A., Lenz, M.E., Klinsworth, G.K., Caterson, B., Pachman, LM., Glickman, P., Katz, R. f Huff. 
J.. Keuttner. K.E. Quantitation of keratan sulfate in blood as a marker of cartilage catabolism, Arthr. Rheum. 2& 1367- 
1376 (1985))- Sulfated glycosaminoglycans are measured by first digesting the synovial lavage with streptomyces 
hyaluronidase and then measuring DMB dye binding using the method of Goldberg (Goldberg, R.L and Kblfcas, L An 
improved method for determining proteoglycan synthesized by chondrocytes in culture. Connect Tiss. Res. 24,, 265- 

25 275 (1990)). For an i.v. study, a compound is sotubilized in 1 ml of PEG-400, and for a p.0. study, a compound is admin- 
istered in 5 ml of fortified corn starch per kilogram of body weight 

The compounds of formiia I can be prepared e.g. by condensing a carboxylic acid of formula IV, 
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R 
I 

O Ri CH 2 0 

II I I II (IV) 
HO-C— C— N-S-Ar 

• II 
R 2 O 



or a reactive functional derivative thereof, wherein R, R 1t R2 and Ar having meaning as defined in claim 1, with hydrox- 
ylamine of formula V, 

40 

NH2-OH (V) 

optionally in protected form, or a salt thereof; 

and, if necessary, temporarily protecting any interfering reactive group(s), and then (berating the resulting compound 
45 of the invention; and, if required or desired, converting a resulting compound of the invention into another compound of 

the invention, and/or, rf desired, converting a resulting free compound into a salt a a resulting salt into a free compound 

or into another salt; and/or separating a mixture of isomers or racemates obtained into the single isomers or racemates; 

and/or, if desired, resolving a racemate into the optical antipodes. 

In starting compounds and intermediates which are converted to the compounds of the invention in a manner 
50 described herein, functional groups present, such as amino, carboxyl and hydroxy groups, are optionally protected by 

conventional protecting groups that are common in preparative organic chemistry. Protected amino, carboxyl and 

hydroxy groups are those that can be converted under mild conditions into free amino and hydroxy groups without the 

molecular framework being destroyed or other undesired side reactions taking place. 

The purpose of introducing protecting groups is to protect the functional groups from undesired reactions with reac- 
55 tion components under the conditions used for carrying out a desired chemical transformation. The need and choice of 

protecting groups for a particular reaction is known to those skilled in the art and depends on the nature of the functional 

group to be protected (hydroxy group, amino group, etc.), the structure and stability of the molecule of which the sub- 

strtuerrt is a part and the reaction conditions. 

Well-known protecting groups that meet these conditions and their introduction and removal are described, for 
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example, in J.F.W. McOmie, "Protective Groups in Organic Chemistry", Plenum Press, London, New York, 1973, T. W. 
Greene, "Protective Groups in Organic Synthesis", Wiley, New YdtK, 1991. 

In the processes cited herein, reactive functional derivatives of carboxylic acids represent for example, anhydrides 
especially mixed anhydrides, acid haJides, acid azfctes, lower alkyl esters and activated esters thereof. Mixed anhy- 

5 drides are preferably such from prvaJic acid, or a lower aikyl (ethyl, isobutyi) herri ester of carbonic acid; acid halides are 
for example chlorides or bromides; activated esters for example sucdntmido, phthalimido or 4-nrtrophenyi esters; lower 
aikyl esters are for example the methyl or ethyl esters. 

Also, a reactive esterifled derivative of an alcohol in any of the reactions cited herein represents said alcohol ester- 
if ied by a strong acid, especially a strong inorganic acid, such as a hydrohalic acid, especially hydrochloric, hydrobromic 

10 or hydroiodic acid, or sulphuric acid, or by a strong organic acid, especially a strong organic sulfonic acid, such as an 
aliphatic or aromatic sulfonic acid, for example methanesulforric acid, 4-methylbenzenesulfonic acid or 4-bromobenze- 
nesutfonic acid. A said reactive esterif ied derivative is especially halo, for example chkxo, bromo or kxto, or aliphatically 
or aromaticaJly substituted suffonyloxy, for example methanesutfonytaxy, 4-rnethylbenzenesulfonytoxy (tosytoxy). 

In the above processes for the synthesis of compounds of the invention can be carried out accord ng to methodol- 

75 ogy generally known in the art for the preparation of hydroxamic acids and derivatives thereof. 

The synthesis according to the above process (involving the condensation of a free carboxylic acid of formula IV 
with an optionally hydroxy protected hydraxylamine derivative of formula V can be carried out in the presence of a con- 
densing agent, e.g. 1 .r^arbonyWfirmJazole, or N^dimethylan*nopropyO-W or cficyciohexyicarbodi- 
imide with or without 1-hydroxybenzotriazole in an inert polar solvent, such as dmethytformamide or dichloromethane, 

20 preferably at room temperatura 

The synthesis involving the condensation of a reactive functional derivative of an acid of formula IV as defined 
above, e.g. an acid chloride or mixed anhydride with optionally hydroxy protected hydraxylamine, or a salt thereof, in 
presence of a base such as triethyiarrnne can be carried out, at a temperature ranging preferably from about - 78° C to 
+75°C, in an inert organic solvent such as cfichloromethane or toluene. 

25 Protected forms of hydraxylamine (of formula V) in the above process are those wherein the hydroxy group is pro- 
tected for example as a t-butyl ether, a benzyl ether or tetrahydropyranyl ether. Removal of said protecting groups is car- 
ried out according to methods well known in the art e.g. hydrogenotysis or acid hydrolysis. Hydraxylamine is preferably 
generated in situ from a hydraxylamine salt such as hydroxytamine hydrochlorida 
The starting carboxylic acids of formula IV can be prepared as follows: 

30 An amino acid of formula VI 

O Ri 

ii I 

35 HO— C C — NH 2 (VI) 

R 2 

40 wherein R 1 and R2 have meaning as defined herein, is first esterifled with a lower alkanol, e.g. methanol, in the pres- 
ence of e.g. thionyl chloride to obtain an arrinoester which is treated with a reactive functional derivative of the appro- 
priate arylsutfonic acid of the formula VII 



45 



so 



ArSOgH (VII) 

wherein Ar has meaning as defined hereinabove, e g. with the aryteuffonyf chloride, in the presence of a suitable base 
such as triethyfamtne using a polar solvent such as tetrahydrafuran, toluene, acetonrtrile to obtain a compound of the 
formula VIII 



O Ri O 

11 1 11 m 

R 6 — O C C — NH S Ar (VIE) 

55 R 2 O 



wherein R t , R 2 and Ar have meaning as defined herein and Re is a protecting group. e.g. lower alkyl. Treatment thereof 
with a reactive esterif ied derivative of the alcohol of the formula IX 
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R-CHsOH 



(IX) 



wherein R has meaning as defined herein, such as the halide, e.g. the chloride, bromide or iodide derivative thereof, in 
the presence of an appropriate base, such as potassium carbonate or sodium hydride, in a polar solvent such as 
dimethylformamida The resulting compound corresponding to an ester of a compound of formula IV can then be hydro- 
lyzed to the acid of formula IV, using standard mild methods of ester hydrolysis, preferably under acidic conditions. For 
compounds of formula (a (wherein Rand R 1 of formula I are combined) the starting materials are prepared by treating 
a carboxylic acid of formula X 



or an ester thereof, wherein R2 and X have meaning as defined above, with a reactive functional derivative of a com- 
pound of the formula ArSC^H (VII) under conditions described for the preparation of a compound of formula VIII. 

The starting materials of formula VI, VII, DC and X are either known in the art, or can be prepared by methods well- 
known in the art or as described herein. 

The above-mentioned reactions are carried out according to standard methods, in the presence or absence of dilu- 
ent preferably such as are inert to the reagents and are solvents thereof, of catalysts, condensing or said other agents 
respectively and/or inert atmospheres, at low temperatures, room temperature or elevated temperatures (preferably at 
or near the boiling point of the solvents used), and at atmospheric or super-atmospheric pressura The preferred sol- 
vents, catalysts and reaction conditions are set forth in the appended illustrative examples. 

The invention further includes any variant of the present processes, in which an intermediate product obtainable at 
any stage thereof is used as starting material and the remaining step6 are earned out or the process is discontinued at 
any stage thereof, or in which the starting materials are formed in situ under the reaction conditions, or in which the 
reaction components are used in the form of their salts or optically pure antipodes. 

Compounds of the invention and intermediates can also be converted into each other according to methods gen- 
erally known per se. 

The invention also relates to any novel starting materials and processes for their manufacture. 

Depending on the choice of starting materials and methods, the new compounds may be in the form of one of the 
possible isomers or mixtures thereof, for example, as substantially pure geometric (tis or trans) isomers, optical iso- 
mers (antipodes), racemates, or mixtures thereof. The aforesaid possbie isomers or mixtures thereof are within the pur- 
view of this invention. 

Any resulting mixtLres of isomers can be separated on the basis of the physico-chemical differences of the constit- 
uents, into the pure geometric or optical isomers, diastereotsomers, racemates, for example by chromatography and/or 
fractional crystallization. 

Any resulting racemates of final products or intermediates can be resolved into the optical antipodes by known 
methods, e.g. by separation of the diastereotsomeric salts thereof, obtained with an optically active acid or base, and 
liberating the optically active acidic or basic compound. The hydroxamic acids or carboxylic add intermediates can thus 
be resolved into their optical antipodes eg. by fractional crystallization of d- or HaJpha-methytbenzylantine, dnchoni- 
dine. cinchonine, quinine, quinidine, ephedrine. dehydroabietylamine, brucine or strychnin e)-salts. 

Finally, acidic compounds of the invention are either obtained in the free form, or as a salt thereof. 

Acidic compounds of the invention may be converted into salts with pharmaceutical ty acceptable bases, e.g. an 
aqueous alkali metal hydroxide, advantageously in the presence of an ethereal or alcoholic solvent, such as a lower 
alkanol. From the solutions of the latter, the salts may be precipitated with ethers, ag. diethyl ether. Resulting salts may 
be converted into the free compounds by treatment with acids. These or other salts can also be used for purification of 
the compounds obtained. 

In view of the dose relationship between the free compounds and the compounds in the form of their salts, when- 
ever a compound is referred to in this context a corresponding salt is also intended, provided such is possUe or appro- 
priate under the drcumstances. 

The compounds, including their salts, can also be obtained in the form of their hydrates, or include other solvents 
used for their crystallization. 

The pharmaceutical compositions according to the invention are those suitable for enteral, such as oral or rectal, 
transdermal and parenteral administration to mammals, including man, to inhibit matrix-degrading metalloproteinases. 
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and for the treatment of disorders responsive thereto, comprising an effective amount of a pharmacologically active 
compound of the invention, alone or in combination, with one or more pharmaceutical^ acceptable carriers. 

The pharmacologically active compounds of the invention are useful in the manufacture of pharmaceutical compo- 
sitions comprising an effective amount thereof in conjunction or admixture with excipients or carriers suitable for either 

5 enteral or parenteral application. Preferred are tablets and gelatin capsules comprising the active ingredient together 
with a) diluents, ag. lactose, dextrose, sucrose, mannitol, sorbitol, cellulose and/or glycine; b) lubricants, e.g. silica, tal- 
cum, stearic acid, its magnesium or calcium salt and/or polyethyleneglycol; for tablets also c) binders e.g. magnesium 
aluminum silicate, starch paste, gelatin, tragacanth, methylcellulose, sodium carboxymetrtylceiluiose and or polyvi- 
nylpyrrolidone; if desired d) disintegrants. e.g. starches, agar, alginic acid or Hs sodium salt or effervescent mixtures; 

10 and/or e) absorbants, colorants, flavors and sweeteners. Injectable compositions are preferably aqueous isotonic solu- 
tions or suspensions, and suppositories are advantageously prepared from fatty emulsions or suspensions. Said com- 
positions may be sterilized and/or contain adjuvants, such as preserving, stabilizing, wetting or emulsifying agents, 
solution promoters, salts for regulating the osmotic pressure and/or buffers. In addition, they may also contain other 
therapeutically valuable substances. Said compositions are prepared according to conventional mixing, granulating or 

15 coating methods, respectively, and contain about 0.1 to 75 %, preferably about 1 to 50 %, of the active ingredient 

Suitable formulations for transdermal application include an effective amount of a compound of the invention with 
carrier. Advantageous carriers include absorbable pharmacologically acceptable solvents to assist passage through 
the skin of the host Characteristically, transdermal devices are in the form of a bandage comprising a backing member, 
a reservoir containing the compound optionally with carriers, optionally a rate controlling barrier to deliver the com- 

20 pound of the skin of the host at a controlled and predetermined rate over a prolonged period of time, and means to 
secure the device to the skin. 

Suitable formulations for topical application, ag. to the skin and eyes, are preferably aqueous solutions, ointments, 
creams or gels well-known in the art 

The pharmaceutical formulations contain an effective matrix-degrading metaJloproteinase inhibiting amount of a 

25 compound of the invention as defined above either alone, or in combination with another therapeutic agent, ag. an anti- 
inflammatory agent with cyctooxygenase inhibiting activity, each at an effective therapeutic dose as reported in the art 
Such therapeutic agents are well-known in the art. 

Examples of antiinflammatory agents with cyclooxygenase inhfcmng activity are diclofenac sodium, naproxen, ibu- 
profen, and the fika 

30 In conjunction with another active ingredient a compound of the invention may be administered either simultane- 
ously, before or after the other active ingredient either separately by the same or different route of administration or 
together in the same pharmaceutical formulation. 

The dosage of active compound administered is dependent on the species of warm-blooded animal (mammal), the 
body weight age and individual condition, and on the form of administration. A unit dosage for oral administration to a 

35 mammal of about 50 to 70 kg may contain between about 25 and 250 mg of the active ingredient 

The following examples are intended to illustrate the invention and are not to be construed as being limitations ther- 
eon. Temperatures are given in degrees Centigrade. If not mentioned otherwise, all evaporations are performed under 
reduced pressure, preferably between about 15 and 100 mm Hg (» 20-133 mbar). The structure of final products, inter- 
mediates and starting materials is confirmed by standard analytical methods, ag. microanalysis and spectroscopic 

40 characteristics (ag. MS, IR, NMR). Abbreviations used are those conventional in the art 

Example 1: 

(a) hHt-Butyioxy)-2(R)-n4-methoxy (4.1 g, 9.13 mmol) 

45 is dissolved in dichkxoethane (150 mL) containing ethanol (0.53ml. 9.13 mmol) in a round bottom flask, and 

the reaction is cooled to -1 0°C. Hydrochloric acid gas (from a lecture bottle) is bubbled through for 30 minutes. 

The reaction is seeded, allowed to slowly warm to room temperature, and stirred for 2 days. The solvent is 

reduced to 1/3 volume by evaporation and triturated with ether. The mixture is fftered, filter cake removed, and 

dried in vacuo to provide N-hydroxy-2(R)-fl4-methaxyt^ 
so hydrochloride as a white solid, m.p 1 69-1 70°C (dec), and having the following structure: 
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The starting material is prepared as follows: 

To a solution of D-valine (15.0 g, 128.0 mmol) in 1 :1 dioxane/ water (200 mL) containing triethylarrtine (19.4 
g, 192.0 mmol) at room temperature is added 4-metnoxybenzenesulfbnyt chloride (29.0 g, 141.0 mmol). and 
the reaction mixture is stirred at room temperature overnight The mixture is then diluted with methylene chlo- 
ride, washed with 1 N aqueous hydrochloric acid and water. The organic layer is washed again with brine, dried 
(Na2S0 4 ), and the solvent is evaporated to provide N-[4-methoxybenzenesulfonyf]-(D)-valine as a crude prod- 
uct A solution of this crude product (15.0 g) in toluene (100 mL) containing N,N<fimethytfbrmamide di-t-butyl 
acetal (50 ml_ 206.5 mmol) is heated to 95°C for 3 hours. The solvent is then evaporated. The crude product 
is purified by * silica gel chromatography (30% ethyl acetate/hexanes) to provide N-[4-methoxybenzenesuifo- 
nyl]-(D)-valine t-butyl ester. 

To a solution of N-{4-metrK)xybenzenesulfonyn-(D)-vaiine t-butyl ester (4.38 g. 13.0 mmd) in dimethyHor- 
mamide (200 mL) is added 3-picolyl chloride hydrochloride (2.3 g. 14.0 mmol) followed by potassium carbon- 
ate (17.94 g, 130.0 mmol). The reaction mixture is stirred at room temperature for 2 days. The mixture is then 
diluted with water and extracted with ethyl acetate. The combined organic extracts are washed with brine, dried 
(Na2S0 4 ), and the solvent is evaporated. The crude product is purified by si Pica gel chromatography (ethyl ace- 
tate) to give t-butyl 2(R)-[N-[4-methoxybereenesulfbnyq(3-ptco^ 

t- Butyl 2(R)-(I4-rnethaxyberizene (5.3 g, 12.2 mmol) is cfis- 

solved in methylene chloride (150 mL) and cooled to -10°C. Hydrochloric acid gas is bubbled into the solution 
for 10 minutes. The reaction mixture is then sealed, warmed to room temperature and stirred for 4 hours. The 
solvent is then evaporated to provide 2(R)-Q4-methoxybenzenesutfonyf](3-pk^ 
acid hydrochloride. 

2(R)-fl4-methaxybercenesu!fbnyW acid hydrochloride (5.0 g, 12.06 

mmol), 1-hydraxybenzotriazole (1.63 g, 12.06 mmol). 4-methylmorphofine (6.6 mL, 60.31 mmol). and O-t- 
butyihydroxyiamine hydrochloride (54.55 g, 36.19 mmof) are dissolved in methylene chloride (200 mL). N- 
pirrtethylarrdrxxorapyl]^ hydrochloride (3.01 g, 15.68 mmol) is added, and the reaction is 

stirred overnight The reaction is then diluted with water and extracted with methylene chloride. 

The combined organic extracts are washed with brine, dried (NazSO^, and the solvent is evaporated. The 
crude product is purified by silica gel chromatography (2% methanol/methylene chloride) to give N-(t-butyioxy)- 
2(R)-{[4-methaxyberuenesutfony^ 

(b) L-tartaric acid salt rap 114-11 6°C. 

(c) Methanesulfonic acid salt rap. 139-141. 5°C. 

(d) Maleic acid salt m.p. 133-134°C. 

Example 2 : The following compounds are prepared similarly to Example 1 : 

a) N-Hydroxy^2(S)-(I4-methoxybenzenesulfonyn hydrochloride, m.p. 

170.5-1 71 °C, by starting the synthesis with L-valine, and carrying out the subsequent steps as described 
above. 

(b) N-hydrary-2(R)-(I4-metriaxy^ hydrochloride, m.p. 

128-129°C 

The first two steps are carried out as descrfoed in example 1 , except the synthesis was started with D-leu- 
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cina The aikylation step is different, as described below. 

To a solution of t-butyi 2(R)^4-methoxyben2enesutfonyf]arrur»J^-m (10.0 g, 27.92 mmol) 

in dimethytformamide (250 mL) at room temperature is added 3-picolyl chloride hydrochloride (4.81 g, 29.32 
mmol) followed by sodium hydride (2.79 g, 69.80 mmol, 60% in oil). The reaction mixture is stirred at room tem- 
perature fa 48 hours. The mixture is quenched with water and extracted with ethyl acetate. The combined 
organic extracts are washed with brine, dried (Na 2 S0 4 ), and the solvent is evaporated. The crude product is 
purified by silica gel chromatography (45% ethyl acetate/hexanes) to provide t-butyi 2(R)-[[4-mett)Qxybenze- 
nesulfonyq(3-pico(y1)amirK)]^-me^pentanoata 

All of the following steps are carried out as described above in example 1. 

(c) N-Hydraxy-2(R)-fl4-metrx>xyb* m.p. 85- 
87°C, by starting the synthesis with D-leucine and alkylating with 6-chlorcpiperonyl chloride (» 6-chloro-3.4- 
methylenedioxy-benzylchloride) in the third step. 

(d) N-Hydroxy-2(R)-{[4-methcocyben2OT rap 145-147°C, by 
starting the synthesis with D-leucine and alkylating with piperonyt chloride (» 3,4-metrtyienedioxy-benzyt chlo- 
ride) in the third step. 

(e) N-Hydrcxy-2(R)-ff4-metrwxybenz rap. 89-90°C, by 
starting the synthesis with D-leucine and alkylating with 2-pkxxyl chloride in the third step. 

(f) N-Hydroxy-2(R)-{[4-methcxybenzenesu^ hydrochloride, m.p. 
1 40-1 42° C, by starting the synthesis with D-valine and alkylating with 2-picolyl chloride in the third step. 

(g) N-Hydraxy-2(R)-n4-methcx^ hydrochloride, 
rap 1 30-1 50°C (slow melt), by starting the synthesis with D-t-butytaianine and alkylating with 3-picolyf chloride 
in the third step. 

(h) N-Hydrcxy-2(R)-fl4-methcxybenzen hydrochloride, m.p. 
1 49.5-1 52.0°C, by starting the synthesis with (D)-cydohexylglycine hydrochlorida 

The starting amino add is prepared as follows: 

(D)-phenyiglycine (10.0 g, 66.2 mmol) is suspended in 2N hydrochloric acid (100 mL) containing platinum 
(IV) oxide hydrate (267 mg). The mixture is shaken in a Parr hydrogenation apparatus for 24 hours under a 
hydrogen pressure of 50 psi. The resultant suspended crystalline material, (D)-cyctohexylglycine hydrochlo- 
ride, was used without further purification. 

0) N-Hydroxy-2(R)-fl(2,3<lihydrcben hydrochloride, 
rap 1 50.0-1 53.0°C, by starting the synthesis with 2, 3-dihydrobenzofuran-5-sutfony1 chloride. 
The starting suttonyl chloride is prepared as follows: 

2,3-dihydrobenzofuran (6.0 g, 49.94 mmol) is added ever 20 minutes to chlorosuJfonic acid (29.09 g, 
249.69 mmol) at -20°C. The reaction mixture is quenched by addition of ice followed by water (20 mL). The mix- 
ture is then extracted with ethyl acetate. The combined organic estracts are washed with brine, dried 
(Na2S0 4 ), and the solvent is evaporated. The crude product is purified by silica gel chromatography (30% ethyl 
acetate/hexane) to give 2,3-dihyc^cxoenzofuran-5-sulfonyl chloride (3.3 g). 

(j) N-HydroDcy-2-[I4-metrtaxybe^ ethylbutanarnide hydrochloride, m.p. 

1 39.5-1 42°C, by starting the synthesis with DL-valina 

(k) N«Hydrcxy-2(RH[4-ethaxybera hydrochloride, 
[a] 0 25 «+34.35 (C»5.84, CH3OH). 

(I) N-Hydracy-2(R)-{I4-metrwxyberuenes^ hydrochloride, m.p. 

1 27-1 40°, by starting the syntheses with (D)-cycictiexylcJycine hydrtxtfitoride, and carrying out the subsequent 
steps as described above, 
(m) N44ydraxy-2^4-methoxybe 

hydrochloride, m.p. 137-139°C, using 4-chloronKthyl-2-methytthia20le in the aikylation step, 
(n) N-Hydrcxy-2-{I4-methcxybOT hydrochlo- 
ride, m.p. 121*123°C, using 2-chkxomethytquinoline hydrochloride in the aikylation step. 

Example 3 : 2(R)-fl4-Methcxybenzenesu^ acid (4.38 g, 11.2 mmol) is dis- 

solved in methylene chloride (56.0 mL). To this solution is added axaiyi chloride (1.95 mL, 22.4 mmol) and dimeth- 
ytformamide (0.86 mL, 11.2 mmol), and the reaction is stirred at room temperature for 90 minutes. Meanwhile, in a 
separate flask, hydroxylamine bydrochtoride(3.11 g, 44.8 mmol) and triethylamine (9.36 mL, 67.1 mmol) are stirred 
in tetrahydrofuran (50.0 mL) and water (3.5 mL) at 0°C for 15 minutes. After 90 minutes, the methylene chloride 
solution is added in one portion to the second flask, and the combined contents are stirred tor three days as the 
flask gradually warms up to room temperatura The reaction is then diluted with acidic water (pH—3), and 
extracted several times with ethyl acetate. The combined organic layers are dried (^SOJ. and the solvent is 
evaporated. The product is purified by silica gel chromatography (1% methanol/methylene chloride) to give N- 
hycYoxy-2(R)-{[4-methaxybenzenesd rap 48-52°C. 
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The starting material is prepared as follows: 

(D)-feucine (7.1 g, 53.9 mmol) is dissolved in diaxane (60.0 mL) and water (60.0 mL). To this solution is added 
triethylamine (1 1 .3 mL, 80.9 mmol) and 4HTietrKKybenzenesutfonyi chloride (12.25 g, 59.3 mmol). and the reaction 
is stirred at room temperature overnight The reaction is then diluted with methylene chloride and washed succes- 
sively with 2.5N hydrochloric acid, water, and brina The organic phase is dried (Na 2 S0 4 ), and the solvent is evap- 
orated to give N-[4HTiethQxyben2enesulfonyQ-(D)-leucine, which is used without further purification 

N-[4-methoxybenzenesurfonyf]-<D)-leucine (14.0 g, 46.5 mmol) is dissolved in toluene (100.0 mL), and heated 
to 90°C. N.N-Dimethyiformamide di-t-butyi acetal (45.0 mL, 186.0 mmoO is added dropwise over 20 minutes, and 
then the reaction is kept at 90°C for another 2 hours. After cooling back down, the reaction is diluted with ethyl ace- 
tate and washed successively with saturated sodium bicarbonate, water, and brine. The organic phase is dried 
(Na 2 S04), and the solvent is evaporated. The product is purified by silica gel chromatography (20% ethyl acetate/ 
hexane) to give N-{4-fnethoKybenzenesuH6ny(]-(D)-leucine t-butyl ester. 

To a suspension of sodium hydride (0.68 g, 14.1 mmol) in dmethytformamide (60.0 mL), is added N-{4-meth- 
QxybenzenesurfanyfHDJ-leucine t-butyl ester (5.02 g, 14.06 mmol) in dimethytfbrmamide (10.0 mL). After stirring at 
room temperature for 20 minutes, benzyl bromide (1 .67 mL, 14.06 mmol) is added, and the reaction is stirred over- 
night at room temperature. The reaction is then partitioned between ethyl acetate and acidic water (pH=5), the 
organic layer is dried (NaeSO^, and the solvent is evaporated. The product is purified by silica gel chromatography 
(10% ethyl acetate/hexane) to give t-butyl 2(R)-[[4-metrKwybenzenesutfon 

t-Butyl 2(R)-Q4-methoxybenzenesulfonyl](benzy^ oate (5.38 g, 12.02 mmol) is dis- 

solved in methylene chloride (100.0 mL). Hydrochloric acid gas (from a lecture bottle) is bubbled through the solu- 
tion for 20 minutes. The reaction is sealed and stirred overnight at room temperatura The solvent is then 
evaporated to give 2(R)-ff4-methcKybenzenesufonyi]^ acid. 
Example 4 : The following compounds are prepared similarly to example 3: 

(a) N-Hydimy-2(R)-[I4-methcKyte m.p. 128-129°C, by start- 
ing the synthesis with (D)-phenylglycine, and carrying out the subsequent steps as descrfced in example 3. 

(b) N-Hytfraxy-2-tt4-metrK>xYbe m.p. 69-73°C, by starting the 
synthesis with t-butylglycine, and carrying out the subsequent steps as descrfoed in example 3. 

(c) N-Hydraxy-2(R)-Q4-metrK2xyber m.p. 48-51 °C, 
by starting the synthesis with (D)-ieucine. and carrying out the subsequent steps as described in example 3, 
with the exception that 4-ftuorobenzyl bromide is used in place of benzyl bromide. 

(d) N-Hydraxy-2(R)-n4-methoxybenzenesu m.p. 179-180°C, by 
starting the synthesis with (D)- valine, and carrying out the subsequent steps as descrfeed in example 3. 

(e) N-Hydraxy-2(R)-{I4-methcxybenzmesulfo by starting the 
synthesis with (D)-neopentylglycine, and carrying out the subsequent steps as described in example 3. 

(f) N-Hydraxy-2(R)*II4-methoxyberttene m.p. 65°, by starting 
the synthesis with (D)-serine, and carrying out the subsequent steps as described in example 3. 

Example 5 : 3-[4-Methcoybenzenesurfonyi]-5,^ acid (2.0 g, 6.0 mmol) is dis- 

solved in methylene chloride (30.0 mL). To this solution is added axaryi chloride (1 .1 mL, 12.1 mmol) and dimeth- 
ytfbrmamide (0.50 mL, 6.0 mmol), and the reaction is stirred at room temperature for 2 hours. Meanwhile, in a 
separate flask, hydroxylamine hydrochloride (1.74 g, 25.0 mmol) and triethylamine (5.0 mL, 36.0 mmol) are stirred 
in tetrahydrofuran (25.0 mL) and water (2.0 mL) at 0°C for 15 minutes. After 2 hours, the methylene chloride solu- 
tion is added in one portion to the second flask, and the combined contents are stirred overnight as the flask grad- 
ually warms up to room temperature. The reaction is then diluted with acidic water (pH«-3), and extracted several 
times with ethyl acetate. The combined organic layers are dried (Na 2 S0 4 ). and the solvent is evaporated. The prod- 
uct is purified by silica gel chromatography (60% ethyl acetate/hexane) to give N-hydroxy-3^4-me1haxybenz 
forry0-5.5-dimethylthia2olkto m.p. 68-71 °C. 

The starting material is prepared as follows: 

(D)-5,5-DimethyfthiazolUine-4-aub(Kyfic acid (1.0 g, 6.2 mmol) is dissolved in diaxane (10.0 mL) and water 
(10.0 mL). To this solution is added triethylamine (1.3 mL, 9.3 mmol) and 4-methoxybenzenesuffonyl chloride (1.41 
g, 6.82 mmol), and the reaction is stirred at room temperature for three days. The reaction is then cfi luted with ethyl 
acetate and washed successively with 2.5N hydrochloric acid, water, and brine. The organic phase is dried 
(Na2S04), and the solvent is evaporated to give 3-[4-methcxybenzenesutfony0-5,5<lim 
boxylic acid, which is used without further purification 

Example 6 : 1-[4-Metrwxytoenzene^ifo^ acid (1.12 g, 3.93 mmol) is dissolved in 

methylene chloride (40.0 mL). To this solution is added axalyf chloride (0.69 mL, 7.85 mmol) and dimethytfbrma- 
mide (0.30 mL, 3.93 mmol), and the reaction is stirred at room temperature for 30 minutes. Meanwhile, in a sepa- 
rate flask, hydroxylamine hydrochloride (1.1 g, 15.7 mmol) and triethylamine (3.3 mU 23.5 mmol) are stirred in 
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tetrahydrofuran (20.0 mL) and water (4.0 mL) at 0°C for 15 minutes. After 30 minutes, the methylene chloride solu- 
tion is added in one portion to the second flask, and the combined contents are stirred overnight as the flask grad- 
ually warms up to room temperature. The reaction is then diluted with acidic water (pH=~3), and extracted several 
times with ethyl acetate. The combined organic layers are dried (MgS0 4 ), and the solvent is evaporated. The prod- 
uct is purified by silica gel chromatography (50% ethyl acetate/hexane) to give N -hydroxy- 1 -{4-methoxyberuenesul- 
fbnyn-pyirolidne-2(S)K»rboxamide, rap. 1 63.5-1 65.5 Q C. 
The starting material is prepared as follows: 

(D)-proline (0.78g, 6.77 mmol) is suspended in methylene chloride (25.0 mL). To this solution is added triethyl- 
amine (1.13 mL, 8.12 mmol) and 4-methoxybenzenesulfonyl chloride (1.4 g, 6.77 mmol), and the reaction is stirred 
at room temperature for two days. The reaction is then diluted with methylene chloride and washed successively 
with 1 N hydrochloric acid, water, and brina The organic phase is dried (MgSO^, and the solvent is evaporated. 
The product is purified by silica gel chromatography (10% metharxxYethyl acetate) to give 1 -{4-methoxybenzenesuI- 
fonyQ-pyrrolicfine-2(R)-carboxylic acid. 

Example 7 : N-(t-ButylGxy)-2^4^ethoxybef«en (2.65 
g, 5. 1 mmol) is dissolved in methylene chloride (30.0 mL) and ethanol (1 .0 mL) in a glass sealed tube, and the reac- 
tion is cooled to 0°C. Hydrochloric acid gas (from a lecture bottle) is bubbled through the solution for 20 minutes, 
and then the tube is sealed and kept at room temperature for 3 days. After that time, the solvent is removed, and 
the reaction is partitioned between ethyl acetate and saturated sodium bicarbonate. The organic phase is dried 
(Na2S0 4 ). and the solvent is evaporated. The product is purified by silica gel chromatography (2% methanol/meth- 
ylene chloride) to give N-hydroxy-2-[[4-methcxv^^ 
mide m.p. 56-60°C. 

The starting material is prepared as follows: 

N-(2-chtoroethyl)morpholine hydrochloride (12.0 g) is dissolved in water (200 mL) and made basic with ammo- 
nium hydroxide (100.0 mL) to a pH»~1 1 . The aqueous layer is then extracted several times with ether, the com- 
bined organic layers are dried (Na 2 S0 4 ), and the solvent is evaporated to yield an oil which is used immediately. 

Diethyl acetamidomalonate (1 1 .4 g, 57.08 mmol) is added to a freshly prepared solution of sodium ethoxide in 
ethanol (made from Na (1 .32 g, 57.1 mmof) added to ethanol (34.0 mL)). and the reaction is refluxed for 30 minutes. 
The reaction is then adjusted to 55°C and potassium iodide (0.14 g, 0.8 mmol) and dimethytformamide (0.2 mL) 
are added. Finally, the N-(2-chloroethyQnrx)rpholine (8.9 g, 59.6 mmol) prepared above is added in ethanol (14.0 
mL). and the reaction is maintained at 55°C for 24 hours. 

The reaction is diluted with ethyl acetate and filtered through C elite to remove salts. The filtrate is evaporated, 
and then partitioned between ethyl acetate and brine. The organic layer is dried (^SO,*), and the solvent is evap- 
orated. The product is purified by silica gel chromatography (first 50% ethyl/acetate, then 5% methanol/methylene 
chloride) to give diethyl PK4-morpholino)ethyflac^^ 

Diethyl [2-(4-morphoGfK>)eth^^ (8.0 g, 25.6 mmol) is dissolved in ethanol (128.0 mL). 

Sodium hydroxide (4.55 mL of a 6N aqueous solution, 27.35 mmol) is added, and the reaction is stirred at room 
temperature for 24 hours. The ethanol is then evaporated, and the residue is diluted up in water, washed several 
times with ether, and then the aqueous phase is addf ied with concentrated hydrochloric acid to pH=~5. The solu- 
tion is evaporated to dryness, then suspended in toluene (300.0 mL) and refluxed for 3 hours. After cooling to room 
temperature, the reaction is diluted with chloroform (300.0 mL), and the mixture is filtered through Celite. The filtrate 
is evaporated to give ethyl 2-<acetamkfo)-2-{2-(4-mofpholjno) ethyl]acetata 

Ethyl 2-{acetarnkto)-2-{2^4-rrKxphd (4.2 g, 16.28 mmol) is dissolved in 6N hydrochloric acid 

(100.0 mL), and the reaction is refluxed for 4.5 hours. The water is then evaporated, and the product is azeotroped 
dry using toluene to give 2-amrrK>-2-p-(4-rnofph^ acid dihydrochlorida 

2-Amino-2-{2-(4Hiiorpholirx))eth^acetic acid dihydrochioride (4.0 g, 15.33 mmol) is dissolved in a solution of 
methanol (100.0 mL) and acetyl chloride (5.0 mL). and the reaction is refluxed for 24 hours. The solvent is then 
evaporated to give methyl 2-arr^no-2-{2H4-morphdino)ethyl]acetate dihydrochlorida 

Methyl 2-amirx>-2-{2-(4-morpholino)ethyQacetate dihydrochioride (6.0 g, 21.82 mmol) is dissolved in chloro- 
form (110.0 mL) and triethylamine (9.12 mL, 65.46 mmol). To this solution is added 4-methaxybenzenesulfonyi 
chloride (4.51 g, 21.82 mmof), and the reaction is refluxed for 4 hours. After cooling, the reaction is diluted with 
more chloroform, washed with saturated sodium bicarbonate, the organic layer is dried (NagSO^, and the solvent 
is evaporated to give methyl 2-{4-methaxybenzenesuifony^ 

To a suspension of sodium hydride (1.03 g, 21.5 mmol) in dimethytfonramide (108.0 mL), is added methyl 2- 
(4~methoxybenzenesurfony0am etate (8.0 g. 21.5 mmol) in dmethytformamide 

(10.0 mL). After stirring at room temperature for 30 minutes, benzyl bromide (2.56 mU 21.5 mmol) is added, and 
the reaction is stirred overnight at room temperature. The reaction is then partitioned between ethyl acetate and 
acidic water (phU~5), the organic layer is dried (Na^SO^, and the solvent is evaporated. The product is purified by 
silica gel chromatography (3% methanol/methylene chloride) to give methyl 2-[I4-metrKi^erLzenesut1ortyf](ben- 
zy()amino]-2-[2-(4-morpfX5lino)ethy1]acetat^ 
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Methyl 2-fl4-methoxyberuenesuffonyn(b^ o)ethyl]acetate (7.33 g, 15.86 mmol) 

is dissolved in methanol (80.0 mL). To this solution is added sodium hydroxide (17.5 mL of a 1 N aqueous solution, 
17.5 mmol), and the reaction is stirred a! room temperature for 8 hours. The reaction is then acidified to pH=~3 
using 2.5N hydrochloric acid, and then the solvent is evaporated. The residue is suspended in ethanol, the inor- 
ganic salts are f itered away, and the filtrate is evaporated to give 2^4-methaxyben2enesutfonyf](ber^ 
[2-{4-morpho!ino)ethyi]acetic acid hydrochloride 

2^4-MethoxyberizenesuffonyO(benzyO acid hydrochloride (4.24 g, 8.75 

mmol). 1-hydroxybenzotriazole (1.34 g, 8.75 mmol), 4-methylmorpholine (3.85 mL, 35.02 mmol), and O-t-butyihy- 
droxylamine hydrochloride (1.10 g. 8.75 mmol) are dissolved in methylene chloride (44.0 mL), and the reaction is 
cooled to 0°C. To this solution is added N-[dimethyiarrarx)propy^ hydrochloride (3.35 g, 17.5 

mmol), and the reaction is allowed to warm up to room temperature and stir overnight The reaction is diluted with 
more methylene chloride, and the organic layer is washed with saturated sodium bicarbonate, brine, dried 
(MgS0 4 ), and the solvent is evaporated. The product is purified by silica gel chromatography (2% methanol/meth- 
ylene chloride) to give N^t-butyioxy)-2-[[4-methoxybenzenesu^ 
pholino)ethylJacetamide. 

Example 8 : The following compounds are prepared similarly to example 7: 

(a) N-Hydroxy-2-[I4^ethGDcybera^ m.p. 62- 
64°C, using isobutyl bromide in the alkylation step in place of benzyl bromide. 

(b) N-Hydraxy-2-(I4-nTethoxybenz^ dihydro- 
chloride, m.p. 195-197°C, using 2-ptcolyl chloride in the alkylation step in place of benzyl bromide. 

(c) N-Hydroxy-2-[I4-rriethoxyberizenesu dihydro- 
chloride, m.p. >210°C, using 3-picolyl chloride in the alkylation step in place of benzyl bromide. 

(d) N-Hydroxy-2^4-methoxybenzenesutfor^ 

pholino)ethyl]acetamidedihydrochk)ride, m.p. 180°C, using 4<hloromethyl-2-methytthiazole in the alkylation 
step in place of benzyl bronrrida 

(e) N-Hydraxy-2-fl4-methGxyteruene^ m.p. 50- 
52°C, by starting the synthesis with N-(2-chtoroethyl)thionrorpholine, and carrying out the subsequent steps as 
described in example 7. 

(f) N-Hydroxy-2-[I4-methoxyt>enzenesUfor^ m.p. 79- 
81 °C, by starting the synthesis with 4-chk)rornethyl-2-methytthiazole hydrochloride, and carrying out the sub- 
sequent steps as descrtoed in example 7. 

(g) N-Hydi^-2-[[4-methGxybenzen m.p. 70-74°C, 
by starting the synthesis with 6-chloropiperonyt chloride, and carrying out the subsequent steps as descrtoed 
in example 7. 

(h) N-Hydroxy-2^4<nethaxyben2enesulfonyfl m.p. 130- 
131°C, by starting the synthesis with p-pyrazd-1 -yl -alanine (prepared following the procedure of J. Am. Chem. 
Soc.. 1 10, p. 2237 (1988)), and carrying out the subsequent steps as described in example 7. 

(i) N-Hydroxy-2-Q4-methoxybenzenesuff^ cfi hydrochloride, m.p. 
>220°C, by starting the synthesis with 3-picoiyi chloride, and carrying out the subsequent steps as descrtoed 
in example 7, but in addition, using 3-picolyl chloride in the alkylation step in place of benzyl bromide in exam- 
ple 7. 

(j) N-Hydroxy-2-fl4-methoxyterizenea -methy^iniidazolyOmethyflacetamide 
hydrochloride, m.p. >200°C. by starting the synthesis with N-x-methylhistidine d hydrochloride (prepared fol- 
lowing the procedure of Recueil. 97, p.293 (1978)). and carrying out the subsequent steps as descrtoed in 
example 7. 

(k) N-l^raxy-2-[[4-methQxyberuen -methyM-inridazdyQmethyl]acetamide 
hydrochloride, m.p. 194-195°C. by starting the synthesis with N-x-methyihistkjine dihydrochloride and carrying 
out the subsequent steps as described in example 7. using isobutyl iodide in the alkylation step in place of ben- 
zyl bromide. 

(I) N-Hydroxy-2-[[4-rr!ethoxybenz -methyM-in*dazoiyQmethyf^ 
hydrochloride, m.p. >220°C, by starting the synthesis with N-r-methyihistidine dihydrochloride and carrying out 
the subsequent steps as described in example 7, using 3-picolyl chlaide in the alkylation step in place of ben- 
zyl bromide. 

(m) N-Hydraxy-2-[[4-methoxybenze^ -methyl^imdazolyOmethyi]acetamW 
hydrochloride, m.p. 162-164°C, by starting the synthesis with N-t-mettiylhistidine dihydrochloride and carrying 
out the subsequent steps as described in example 7, using 2-pioolyl chloride in the alkylation step in place of 
benzyl bromide. 

(n) N-hydraxy-2-fj4-metrK)xybenzene 
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zolyQmethyilacatamide hydrochloride, rap. 160-1 63°C, by starting the synthesis with N-x-methylhistidine dihy- 
drochloride and carrying out the subsequent steps as described in example 7, using 4-chJoromethyi-2- 
methytthiazole in the alkyiation step in place of benzyl bromide. 

(o) N-hydroxy-2-[[4-metrHwybera -methyl^irT«dazdyQm^hy1]acetamide 
hydrochloride, m.p. 195°C. by starting the synthesis with N-r-metnyihistidine ^hydrochloride and carrying out 
the subsequent steps as described in example 7, using pcperonyi chloride in the alkyiation step in place of ben- 
zyl bromide. 

Example 9 : 

(a) Methyl 2-fl4-methoxybenzenesulfonyf](benzyQam (2.1 g. 6.01 mrnol) is dissolved in metha- 
nol (20.0 mL). To this solution is added riydroxyiamine hydrochloride (0.84 g, 12.0 mrnol), followed by the addi- 
tion of sodium methoxide (7.0 mL of a 4.37M solution). The reaction is stirred overnight at room temperature. 
The reaction is worked up by first removing ail the solvent, and partitioning between ethyl acetate/hexane (2/1 ) 
and saturated sodium bicarbonate. The aqueous phase is extracted well with ethyl acetate/hexane, the com- 
bined organic layers are dried (MgS0 4 ), and the solvent is evaporated. The product is purified by silica gel 
chromatography (ethyl acetate) to give N-riydroxy-2-[I4-methQxyberc 

mide. m.p. 149-151°C. 

The starting material is prepared as follows: 

D.L-Alanine (27.0 g, 300.0 mrnol) is dissolved in a solution of methanol (100.0 mL) saturated with HO gas, 
and the reaction is ref luxed for 2 hours. The solvent is then evaporated, and the residue triturated with ethyl 
acetate to give alanine methyl ester hydrochloride. 

Alanine methyl ester hydrochloride (7.0 g, 50.0 mrnol) is dissolved in methylene chloride (100.0 mL) and 
triethytamine (20.0 mL, 143.0 mrnol). To this solution is added 4-methoxybenzenesutfonyl chloride (10.3 g. 
50.0 mrnol), and the reaction is stirred at room temperature briefly. The reaction is made basic with 1 N sodium 
hydroxide, and washed with methylene chloride. The combined organic layers are dried (N^SO^, and the sol- 
vent is evaporated. Hexane is added to the residue and the precipitate is collected to give N-[4-methoxybenze- 
nesutfonyt] -alanine methyl ester. 

To a suspension of sodium hydride (0.60 g, 1 1.0 mrnol) in drnethyrformamide (20.0 mL), is added N-[4- 
methOKybenzenesurfonylJ-alanine methyl ester (2.6 g, 10.0 mrnol) in dimethylformamide (10.0 mL). After stir- 
ring at room temperature for 30 minutes, benzyl bromide (1.22 mL, 10.0 mrnol) is added, and the reaction is 
stirred for two hours at room temperature. The reaction is then partitioned between ether and brine, the organic 
layer is dried (Na 2 S04), and the solvent is evaporated. The product is purified by silica gel chromatography 
(20% ether/hexanes) to give methyl 2-fl4-methoxyberaenesurfon^ 

(b) Similarly prepared is N-hydraxy-2-fl4-meirToxyberc 

m.p. 104-106°C, by starting the synthesis with D.L-methfonine, and carrying out the subsequent steps as 
described above. 

Example 10 : A solution of methyl 2-[[4-methOKYberizenesufforiy^ (900 
mg, 2.0 mrnol) , sodium methoxide previously generated from sodium metal spheres (100.0 mg, 4.5 mmof), and 
riydroxyiamine hydrochloride (280.0 mg, 4.0 mrnol) is ref luxed for 2 days. The mixture is cooled to room tempera- 
ture, concentrated in vacua diluted with water, acidified with citric acid, and extracted with ethyl acetate. The com- 
bined organic extracts are dried (MgSO^ and and the solvent is evaporated. The product is purified by silica gel 
chromatography (ethyl acetate) to give N-rTydroxy-2414-nrethaxy 
nyObutyramkJe. [M+1J-157. 

The starting material is prepared as follows: 

To a solution of racemic methionine methyl ester (1 .98 g, 10.0 mrnol) in methylene chloride (25 mL) containing 
trietfryiamrne (2.0 mL, 14.3 mrnol) is added 4-methaxybenzenesurfonyi chloride (2.1 a 10.2 mrnol). After stirring for 
2 hours at room temperature, the mixture is diluted with 1 N hydrochloric acid. The organic layer is removed and 
the aqueous layer is extracted with ether. The combined organic layers are washed with brine, dried (MgSOJ, and 
and the solvent is evaporated. The concentrated solution is triturated with ether, and the product is collected by ti- 
tration to give methyl 2-{[4HTietrKJxybenzenesurton^ 

To a solution of methyl 2-fl4-methoxyberuenesulforTy^ (2.1 g, 6.2 mrnol) in 

dimethylformamide (15 mL) containing potassium carbonate (4.0 g, 29.0 mrnol) is added benzyl bromide (1.5 mL, 
1 2.6 mrnol). The reaction mixture is stirred for 1 hour at room temperature. The mixture is quenched with water and 
extracted with ether. The organic extracts are washed with brine, dried (MgSO*). and and the solvent is evaporated. 
The product is purified by silica gel chromatography (30% ethyl acetate/hexanes) to give methyl 2-fl4-methaxyben- 
zenesurtonyf](benzyi)amiro^ 

A solution of methyl 2-{[4-methoxybenzenesurfonyq(benzy0 amino]-4-OhiornethyObutyrate (925.0 mg, 2.17 
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mmd) in 25% peracetic acid (5 mL) is stirred overnight at room temperature. The mixture is concentrated in vacuo, 
diluted with water, and extracted with ethyl acetate. The combined organic extracts are dried (MgS0 4 ) and the sol- 
vent is evaporated to give methyl 2-[I4-methQxybenzenesulforiyf] (benzyl 

Example 11: 

(a) To a solution of 2R^(4-methoxyben2ene)sulfonyn(benzyl)amino]-proponic acid (1 .04 g, 2.98 mmof) in 
methylene chloride (50 mL) containing dimethytformamide (230 mL, 2.98 mmol) at room temperature is added 
oxaJyl chloride (520 ml_ 5.96 mmol) over 5 minutes dropwise. The mixture is stirred for 30 minutes at room 
temperature, then added to a pre-formed mixture of hydroxyiamine hydrochloride (828 mg, 1 1 .92 mmof) and 
triethylamine (2.5 mL, 17.9 mmoO in tetrohydrofuran (20 mL)/water (1.5 mL) at 0°C. The reaction mixture is 
stirred for 45 minutes at 0°C then sJowty warmed to room temperature for 15.5 hours. The mixture is acidified 
with 1N hydrochloric acid and extracted with methylene chloride. The combined organic extracts are washed 
with brine, dried (MgSOJ, and the solvent is evaporated. The crude product is recrystallized from diethyl 
ether/ethyl acetate (1:1) to give N-hydraxy-2(R)-([4-methcDcyberttenesulfbnyq 

rap 127-129°C. 

The starting material is prepared as follows: 

To a solution of D-aianine methyl ester hydrochloride (3.0 g, 2 1 .5 mmoQ in methanol (1 0 mL) is added ben- 
zaJdehyde (2.3 mL, 22.6 mmoQ. The reaction mixture is stirred at room temperature for 3 hours. The solvent is 
then evaporated. To the resultant residue is added acetic acid (1 5 mL) and methanol (1 mL) followed by por- 
tionwise addition of sodium cyanoborohydride (1 .35 g, 21.5 mmol) at room temperature. The mixture is stirred 
overnight, and then the solvent is evaporated. The remaining residue is diluted with water (75 mL) and bastfied 
with Na 2 CX>3. The mixture is extracted with ethyl acetate (3x75 mL). The combined organic extracts are 
washed with brine (50 mL), dried (NaeSO^, and the solvent is evaporated to give N-benzyl- D-alanine methyl 
ester. 

To a solution of N-benzyl-D-aJanine methyl ester (~2 g) in methylene chloride (40 mL) containing triethyl- 
amine (2.47 mi_ 17.7 mmol) is added 4-methoxybenzenesulfonyl chloride (2.44 g, 11.8 mmol). The reaction 
mixture is stirred overnight at room temperature. Trie mixture is acidified with 1N HQ and extracted with meth- 
ylene chloride. The combined organic extracts are washed with brine, dried (Na2S0 4 ), and the solvent is evap- 
orated. The crude product is purified by silica gel chromatography (10%->20% ethyl acetate/hexanes) to 
provide methyl 2(R)-[[4-methoxybenzenesuffony^ propionate. 

To a solution of methyl 2(R)-[I4-methoxyberuenesulfonyf](beruyt)arra propionate (1 .05 g, 2.89 mmof) in 
tetrahydrofuran (60 mL) at room temperature is added 1 N aqueous sodium hydroxide (8.6 mU 8.67 mmof). The 
reaction mixture is stirred for 19 hours at room temperature. The tetrahydrofuran is then evaporated. The 
remaining residue is acidified with 1 N hydrochloric acid and extracted with ethyl acetate. The combined organic 
extracts are washed with brine, dried (Na^O^, and the solvent is evaporated to give 2(R)-[[4-rnethaxybenze- 
nesulfonyq(benzyQamino] propionic acid. 

(b) Similarly prepared is N-rtydroxy-2(R)-Q4-metrK2x^ 

[M+1] = 441, by starting with (R)-phenylaianine, and carrying out the previously descnbed steps. 
Example 12 : 

(a) To a solution of N-{t-buty1c^-2(R)-[[4-metrxaxyb 

hexarrride (2.13 g, 4.21 rnrnoQ in 1 ,2-dichloroethane (140 mL) is added ethanol (250 mL, 4.21 mmol). The solu- 
tion is cooled to -10°C and hydrogen chloride gas is bubbled in for 30 minutes. The reaction mixture is then 
sealed and allowed to warm to room temperature, stirring for 2 days. At this time point the reaction mixture is 
cooled to -10°C and hydrogen chloride gas is bubbled in for an additional 30 minutes. The reaction mixture is 
sealed, warmed to room temperature, and stirred for 24 hours. The mixture is reduced in volume by 1/2 in 
vacuo and triturated with ether. The mother liquid is removed and the remaining white solid is dried in vacuo to 
provide N-hydroxy-2(R)-{I4-methcxybe 
hydrochloride salt rap 175-177°C. 

The starting material is prepared as follows: 

To a solution of e-N-CBZ-(R)-lysine methyl ester hydrochloride (15.0 g, 45.10 mmoQ in methylene chloride 
(250 mL) containing triethylamine (15.72 mU 112.75 mmof) is added 4- methoxybenzenesuifonyt chloride 
(10.25 g, 49.61 mmoQ at 0*C. The reaction mixture is warmed to room temperature and stirred overnight The 
reaction mixture is diluted with methylene chloride and washed with 1 N hydrochloric acid. The organic layer is 
washed with brine, dried (Na 2 S04), and concentrated in vacuo to yield a yellow oil. The product is purified by 
silica gel chromatography (50% ethyl acetate/hexanes) to give methyl 2(R)-fI4-methaxybenzenesulfo- 
nyf]arrtino]-6-{N-benzYi carbamoyl) hexanoate. 

To a solution of methyl 2(R)-{[4-rnetrKJxybefuenesulfony^^ hexanoate (12.4 
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g, 26.5 mmoQ in dimethytformamide (100 mL) is added potassium carbonate (7.5 g, 52 mmol) and benzyl bro- 
mide (3.3 mL, 28.0 mmol), and the reaction is stirred for 24 hours at room temperature. The mixture is parti- 
tioned between water and 50% diethyl ether/ethyl acetate. The aqueous layer is removed and extracted with 
50% diethyl ether/ethyl acetata The combined organic layers are washed with brine, dried (MgS0 4 ) and the 
solvent is evaporated. The crude product is purified by silica gel chromatography (50% ethyl acetate/hexanes) 
to give methyl 2(R)-(I4-methaxyberuenesuHony^^ hexanoate. 

To a solution of methyl 2(R)-Q4-methoxybenzenesuHbnyf](benzyl)arrt hexanoate 
(8.61 g. 15.53 mmol) in 95% ethand (150 mQ is added 1N hydrochloric acid (15.5 ml_ 15.53 mmoQ followed 
by 10% Pd/C (4.0 g). The reaction mixture is stirred at room temperature under 1 atmosphere of hydrogen gas 
for 2 hours. The mixture is filtered through C elite and the solvent is evaporated to provide methyl 2(R)-fl4-meth- 
oxybenzenesutfbnyQ(beruyQamino]-^ 

To a solution of methyl 2(R)-fl4-methcxybenzenesulfonyO(benzyl)a™ (5.05 g, 1 2.02 

mmol) in refluxing formic acid (120 mL) containing sodium formate (2.45 g, 36.07 mmoQ is added 37% aque- 
ous formaldehyde (2.70 mL, 36.07 mmol). While continuing to reflux the reaction mixture, three more aJiquots 
of 37% aqueous formaldehyde (2.70 mL, 36.07 mmol each aliquot) are added at 10 minute intervals. The mix- 
ture is concentrated in vacuo to yield a yellow ofl. The crude product is purified by silica gel chromatography 
(10:1:0.5; ethyiacetate/methanot/ammonium hydroxide) to provide methyl 2(R)-Q4-methQxybenzenesulfo- 
nyt](benzyl)arnr»]-6-(N,N-dirnethylamirK>^ hexanoata This procedure is repeated and the combined product is 
used in the next reaction. 

To a solution of methyl 2(R)-fl4-methGxyberttenesuifony^ hex- 
anoate (4.55 g, 10.7 mmol) in tetrahydrofuran (100 mL) is added 1N aqueous lithium hydroxide (20 mL, 20.33 
mmol). The reaction mixture is stirred at room temperature overnight The reaction mixture is directly concen- 
trated to dryness in vacuo to give the lithium salt of 2( R)-(l4-methoxybenzenesu ffortyf] (benzyl)ami no]-6-(N , N- 
dimethylamino) hexanoic acid. 

To a solution of 2(R)^4-methoxybenzenesulfonyl]{ben hexanoic acid 

lithium salt (4.42 g, 10.18 mmol) in methylene chloride (100 mL) containing N- methylmorpholine (6.73 mL, 
61.06 mmol). 1 -hydrcxybenzotriazole monohydrate (1.64 g, 10.687 mmol) and O-t-butylhydroxyi amine hydro- 
chloride (1.41 g, 11.20 mmol) is added N-[dimethylarrinopiTx^ hydrochloride (3.90 g. 
20.36 mmol) at 0°C. The reaction mixture is allowed to warm to room temperature and stirring is continued 
overnight. The mixture is diluted with methylene chloride, washed with saturated sodium bicarbonate, then with 
brine, dried (Na 2 S0 4 ) and the solvent is evaporated. The crude product is purified by silica gel chromatography 
(1 0:1 :0.5 ethyl acetate/metharx^l^nrnorti urn hydroxide) to provide N^t-butykxxy)-2(RHI4-methoxybenzenesul- 
fonyl](beftty0arrino]-6-{N.N hexanamida 

(b) Similarly prepared is N-hydraxy-2-(RH[4-methoxv^^ 
amino)-hexanamide dihydrochloride, rap. 179-180°C. 

The first step is carried out as described aba/a The alkytation step is carried out as follows: 
To a solution of methyl 2(R)-{[4-metrwxybenzenesurfo^ (10.48 g, 

22.43 mmol) in dimethytformamide (220 mL) at 0°C is added 3-pkxxyl chloride hydrochloride (3.86 g. 23.55 
mmol) followed by sodium hydride (2.24 g. 56.07 mmol, 60% in oil). The reaction mixture is warmed to room 
temperature and stirred for 24 hours. The reaction mixture is quenched with water and extracted with ethyl ace* 
tata The combined organic extracts are washed with brine, dried (NagSO^, and the solvent is evaporated. The 
crude product is purified by silica gel chro ma tography (75% ethyl acetate/hexanes) to provide methyl 2(R)-fj4- 
mettaxyberuenesurtor^ hexanoata 
All of the following steps are carried out as descrfoed abova 

(c) Similarly prepared is N-hydraxy-2(R)-[[4-metrK>x^ 

amino)-hexanamide cfi hydrochloride, rap. 134-136°C. by alkylating with 2-picor/i chloride in the second step 
and carrying out the subsequent steps as descrtoed abova 

Example 13 : N-^Butyloxy)-2(R)-fl4-methox hex- 
anamide (2.17 g, 3.86 mmol) is dissolved in dichkxoethane (1 2 mL) containing ethanoJ (0.22 mU 3.86 mmol), and 
the reaction is cooled to -10°C. Hydrochloric acid gas is bubbled through this solution for 30 minutes. The reaction 
is sealed, warmed to room temperature and stirred for 2 days. The solvent is reduced to 1/2 volume by evaporating 
solvent and triturated with ether. The resulting solid is removed and dried in vacuo to provide N-hydroxy-2(R)-[[4- 
methaxyberuenesuffcxrynC hexanamide hydrochloride, rrtp. 105- 

108°C. 

The starting material is prepared as follows: 

To a solution of methyl 2(R)-fl4-methoxybenzenesijlfon hexanoate hydrochloride 

(7.5 g. 16.44 mmol) in methylene chloride (170 mL) is added 1-hydroxybenzotriazole monohydrate (2.64 g, 1726 
mmoQ. N-methytmorpholine (5.44 mL, 49.34 mmol), and N.N-dimethytglycine (1.86 g, 18.08 mmol). and the reac- 



21 



EP0 606 046B1 



tion is coled to 0°C. ^dimethylarninopropyn^ hydrochloride (6.30 g, 32.88 mm of) is added at 

0°C. The reaction mixture is warmed to room terrperature and stirred overnight The mixture is diluted with meth- 
ylene chloride and washed with saturated aqueous sodium bicarbonate, and then with brine. The organic layer is 
dried (Na2S0 4 ), filtered, and and the solvent is evaporated. The crude product is purified by silica gel chromatog- 
raphy (1070.5/0.5 ethyl acetate/methanol/ammonium hydroxide) to provide methyl 2(R)-{J4-methQxybenzenesutfo 
nyf] (benzy1)ami no] -6-[(N , N <fi metbytg Iycy1)am' no] hexanoate (6.04 g). 

To a solution of methyl 2(R)-{[4-methaxyberuenesulfonyt](benz^^ hex- 
anoate (3.95 g. 7.82 mmoO in tetrahydrofuran (75 mL) at 0°C is added 1N lithium hydroxide (15.64 ml, 15.64 mmol). 
The reaction mixture is warmed to room temperature and stirred overnight. The tetrahydrofuran is removed and the 
remaining aqueous layer is acidified with 1 N hydrochloric acid. The mixture is evaporated to dryness to yield 2(R)- 
Q4-metrKaxytrenzenesuff6iiyn(be^ hexanoic acid hydrochloride. 

To a solution of 2(R)-fl4-methoxybenzefTesuffbnyl]fa hexanoic acid 

hydrochloride (4.12 g, 7.82 mmol) in methylene chloride (78 mL) and dimethyfformamide (5 mL) is added 1- 
hydroxybenzotriazole monohydrate (1.26 g, 8.21 mmol), N-methytmorpholine (2.58 ml, 23.45 mmol), and Ot-buty- 
hydroxylamine hydrochloride (1.08 g, 8.60 mmol). The reaction is cooled to 0°C, and N-{dimethylaminopropy(]-N , - 
ethylcarbodiimide hydrochloride (3.0 g, 1 5.64 mmol) is added. The reaction mixture is warmed to room temperature 
and stirred overnight The mixture is then dluted with methylene chloride and washed with saturated aqueous 
sodium bicarbonate, and then with brine. The organic layer is dried (Na 2 S04), filtered, and and the solvent is evap- 
orated. The crude product is purified by silica gel chromatography (10/0.5/0.5 ethyl acetate/methanol/ammonium 
hydroxide) to provide N-(t-butyloxy)-2CR)-[I4-methoxybenzenesurfony^ 
cyi)amino] hexanarrtide. 
Example 14: 

(a) To a solution of 4-{I4-metrK>xybertfenesulfan (413.0 mg, 

1.0 mmol) in methylene chloride (10 mL) containing dimethytformamide (80.0 mg, 1.1 mmol) is added a 2N 
solution of oxalyl chloride in methylene chloride (1 .0 ml, 2.0 mmol) at -10°C. The mixture is allowed to warm to 
20°C for 30 minutes. This mixture is added to a pre-stirred mixture of hydroxylamine hydrochloride (280.0 mg, 
4.0 mmol) in tetrahydrofuran (10 mQ/water (1 ml) containing triethyfamine (650.0 mg, 6.0 mmol) at 0°C drop- 
wise. The reaction mixture is allowed to slowly warm to room temperature and stirring is continued for 1 .5 days. 
The reaction is worked up by partitioning between 1 N hydrochloric acid and ethyl acetata The aqueous layer 
is removed and repeatedly extracted with ethyl acetata The combined organic layers are dried (Na 2 SO^ and 
the solvent is evaporated. The crude product is purified by si&ca gel chromatography (2% methanol/methylene 
chloride) to give 4-[N-hydroxy-carbarnoylH^4^ 
m.p. 1 79-181 °C. 

The starting material is prepared as follows: 

A solution of tetrahydrothicpyran-4-one (4.64 g, 40.0 mmol) in methanol (10 mL) is added to a mixture of 
socfium cyanide (2.0 g, 40.0 mmol) and ammonium chloride (2.36 g, 44.0 mmol) in water (8 mL). The reaction 
mixture is heated to reflux for 14 hours. The mixture is diluted with water, bastfied with potassium carbonate, 
and extracted with diethyl ether. The organic extract is dried (MgSO^ and filtered. The solution is acidified with 
hydrochloric acid saturated with methylene chloride. The resulting precipitate is filtered off providing 4-amino- 
4-cyano-tetrahydrothiopyran hydrochloride salt 

A solution of 4-amirx>-4-cyario-tetrahy^ (5.4 g, 30.3 mmol) in 6N aqueous hydrochloric (250 

mL) acid is heated to reflux for 24 hours. The mixture is triturated by addition of methanolAoluene, and filtered. 
To the crude product, 4-amirx>4Kartx^etrar^rothiopyTan is added 40 ml of methanol followed by careful 
addition of thionyl chloride (3.0 ml, 41 .1 mmol). The reaction mixture is heated to reflux for 12 hours, cooled to 
room temperature, and concentrated in vacuo to a reduced voluma The remaining mixture is triturated with 
ethyl acetate/diethyt ether, and the product is collected by filtration, to give 4-amino^4-carbomethoxy-tetrahy- 
drothiopyran hydrochlorida 

To a solution of 4~amirx>-4-<arbometrK2xy-tetrar^ hydrochloride (3.1 g, 15.0 mmol) in methyl- 

ene chloride (75 mL) containing triethyt amine (3.5 g, 330.0 mrnoi) is added 4-methaxybenzenesutfonyl chloride 
(4.1 g, 20.0 mmoO at room temperature. The reaction mixture is stirred at room temperature for 18 hours. The 
mixture is diluted with water and the organic layer is removed. The aqueous layer ts extracted with diethyl ether 
and the organic extracts are washed with brine, dried (MgS0 4 ) and the solvent is evaporated. The product is 
purified by silica gel chromatography (50% ethylacetate/hexanes) to provide 4-Q4-mettaxybenzenesulfo- 
nyQamino]-4<arbomethoxy-tet^^ 

To a solution of 4-fl(4-metrx»yberuene)s^ (690.0 mg, 

2.0 mmol) in dimethytformamide (20 mL) at 0°C is added sodium hydride (100.0 mg. 2.5 mmol, 60% in oil) and 
benzyl bromide (0.5mJ, 4.2 mmol). The reaction mixture is allowed to warm to room temperature and stirred for 
1 6 hours. The mixture is quenched by addition of water and extracted with 50% ethyl acetate/diethyl ether. The 
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combined organic extracts are dried (MgSOJ, fatered, and the solvent is evaporated. The product is purified 
by silica gel chromatography (50% diethyl ether/hexanes) to provide 4-d4-methoxyberuenesulfon 
zy<)aiTirK3]-4-carbometrtoxy-tetrahydrothicpyr^ 

To a solution of 4-(I4-methoxybenzenesutfbnyn(benzv^ (800.0 
mg, 1 .9 mmol) in methanol (50 mL) is added 1 N sodium hydroxide (25 mL). The mixture is heated to reflux for 
10 hours, and then solid sodium hydroxide is added (3.0 g, excess) and refluxing is continued for 18 hours. The 
mixture is concentrated to a volume of approximately 30 mL and acidified with citric acid (pH=5). The mixture 
is partitioned between ethyl acetate and water. The organic layer is removed, washed with brine, dried 
(MgSO^, and the solvent is evaporated to give 4-[[4-metrK3xybenzenesulfony1](berizyO 
rahydrothtopyran. 

(b) Similarly prepared is 4-[N-hydrcxycarbarnoyq-4-{[^ 

pyran, m.p. 137-140°C, by starting with tetrahydropyran-4-one in the first step, and carrying out the subsequent 
steps as described above. 

(c) Similarly prepared is HN-hydraxy-carbamoyfl-l-H^^ 

m.p. 149-151°C, by using commerctalty available 1 -aminocydohexanecarboxytic acid in the second step, and 
carrying out the subsequent steps as descnbed above. 

(d) Similarly prepared is 1-[N-hydroxy-carbamoyll-1-{[4-me 

tane. m.p 67.0-68.0°C, by using commercially available 1 -aminocydopentane carboxylic acid in the second 
step, and carrying out the subsequent steps as described above 

(e) Similarly prepared is 1-[N-hydrary-carbamoyfl-1-^ 

ane, m.p. 1 1 5°C, by using 1 -aminocyckshexanecarboxylic acid in the second step, alkylating 1 -[carbomethoxy]- 
1-{[(4-methoxybenzene)suffbnyl]^ with 3-picolyl chloride in the third step, and carrying out 

the other steps as descnbed above 
(0 Similarly prepared is 1-tN-hydraxy-carbanioyl]-1-l^^ 

pane hydrochloride, rap. 205-207°C, starting with 1 -amino- 1 -cyciopropanecarboxylic acid. 

Example 15 : 4-{N-t-Buty1oxycarbamoyTH-{I4^ is dis- 

solved in dichloroethane (60 mL) and ethanol (1 .0 mL) in a glass sealed tube. Hydrochloric acid gas (from a lecture 
bottle) is bubbled through the solution for 30 minutes at -10°C. The tube is sealed, gradually warmed to room tem- 
perature, and stirred overnight At this point hydrochloric acid gas is again bubbled through the reaction mixture as 
done previously and stirred at room temperature for an additional 24 hours. The reaction mixture is reduced to 1/3 
volume in vacuo and triturated with diethyl ether. The solid is filtered off and dried in vacuo to provide 4-[N-hydroxy- 
carbamoy1]-4-n4-methQxybertt^ rap. 1 35.5-1 42°C. 

The starting material is prepared as follows: 

A mixture of N-carboethaxy-4-ptperidone (88.6 g, 517.2 mmol), sodium cyanide (30.0 g, 612.1 mmol) in water 
(54 mL), ammonium chloride (34.0 g, 635.5 mmol) in water (72 mL). and ammonium hydroxide (76 ml) is heated to 
60-65°C for 5 hours, and then stirred at room temperature overnight The resulting solid is filtered off, dissolved in 
methylene chloride, and washed with a small amount of brine. The organic layer is dried (MgSO*), concentrated in 
vacuo to 1/2 volume, and triturated with hexane The resulting preqpate is collected by filtration and dried under 
vacuum, to give N-<arboetrK3xy-4-amirK>-4-^^ 

A solution of N-carboemoDcy-4-arrino*4-cyan^^ (82.0 g) in water (700 mL) containing concentrated 
hydrochloric acid (800 mL) is stirred at room temperature for 4 days. The solvent is then evaporated to give 4- 
arrano-4-carbaxypiperidine (^hydrochloride 

Into a heterogeneous mixture of 4-amino-4-carboxyptperidine dthydrochloride (61 .0 g. 0.34 mmol) in methanol 
(600 mL) is bubbled hydrogen chloride gas at room temperature. The reaction mixture is concentrated to dryness 
in vacuo, dissolved in 1,4-cfioxane (200 mL), and concentrated in vacua The residue is redissofved in methanol 
(1 600 mL) into which hydrogen chloride gas is bubbled for 45 minutes. The reaction mixture is refiuxed for 1 8 hours. 
Most of the solvent is then evaporated, the product is collected by titration, and washed with ethyl acetate to give 
4-amino-4-carbomethcxypiperidine di hydrochloride. 

To a mixture of 4-amirK^carbomethoxypq)eridine dihydrochJoride (6.60 g, 28.7 mmol) and potassium carbon- 
ate (18.8 g, 143.5 mmol) in dioxane/water (350 ml/176 ml) at 0°C is added cfi-t-butyl<licarbonate (8.14 g. 37.31 
mmol) in diaxane (60 mL) over 2 hours. The reaction mixture is warmed to room temperature and stirred for 8 
hours. To this mixture is added a solution of 4- rnethoxybenzenesulfonyl chloride (7.71 g, 37.31 mmol) in dioxane 
(60 mL) at 0°C. The reaction mixture is stirred at room temperature overnight An additional portion of 4- rnethoxy- 
benzenesulfonyl chloride (7.71 g, 37.31 mmol) in dioxane (60 mg is added to the mixture at 0°C. The reaction mix- 
ture is allowed to warm to room temperature and stirred overnight The mixture is concentrated in vacuo, diluted 
with water, and extracted with ethyl acetate The aqueous layer is removed, saturated with sodium chloride and re- 
extracted with ethyl acetate The combined extracts are dried (MgS04), and the solvent is evaporated. The crude 
product is purified by silica gel chromatog rap hy (50% ethytacetate/hexane) to provide 4-Q4-methaxybenzenesuffo- 
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nyOamino]-1-{(t-butDxycarbor^ contaminated with a small amount of 4-methoxyben- 

zene-sulfonic acid. 

To a solution of 4-fl4-methGxybenzenesuifonynai^ (4.0 
g, 9.30 mmol) in dimethyrtormamide (1 50 mL) at 0°C is added sodium hydride (1 . 1 2 g, 28.0 ml, 60% in oil) followed 
by benzyl bromide (4.8 g, 28.0 mmol). The reaction mixture is allowed to warm to room temperature for 1 hour. The 
mixture is quenched with water and extracted with diethyl ether. The organic extract is dried (MgS0 4 ) and the sol- 
vent is evaporated. The crude product is purified by silica gel chromatography (50% ethyl acetate/hexanes) to pro- 
vide 4*t[4-methoxyben2enesurfonyf](benzy0amino]-H(^ piperidine. 

To a solution of 4-Q4-methaxyb^enesuifony^ -{(t-butaxycarbo nyo4^carbomethoxy]-piperi- 

dine (1.8 g. 3.47 rrtmof) in ethyl acetate (10 my is added a hydrogen chloride gas saturated methylene chloride 
solution (15 mL). The reaction mixture is stirred for 4 hours at room temperature. The mixture is concentrated in 
vacuo to give 4-[[4<netrx5xyberuenesurfbny^ 

To a solution of 4414-methoxyberaenesurfbnyO - piperidine (1.0 g, 2.39 

mmol) in dimethylformamide (160 my is added socfium hydride (287.0 mg, 7.18 mmol. 60% in oil) at 0°C, followed 
by benzyl bromide (450.0 mg. 2.63 mmol). The reaction mixture is slowly warmed to room temperature and stirred 
overnight The mixture is quenched with water and extracted with ethyl acetate. The combined organic layers are 
washed with brine, dried (Na 2 S0 4 ) and the solvent is evaporated to give 4-Q4-methoxybenzenesulfonyf](ben- 
zyl)amino]-1 -[benzyl]^[(artx)methoxy]-piperidin e. 

A heterogeneous mixture of 4^4^ethoxyteruer^urfonyf](benzyf) 
ridine (1.2 g. 2.26 mmol) in 50% aqueous sodium hydroxide (10 mL) and methanol (50 mL) is heated to reflux for 
16 hours. The methanol is evaporated and the residue is neutralized with 4 N hydrochloric acid. The aqueous solu- 
tion is extracted with ethyl acetate. The combined organic extracts are dried (NaS0 4 ) and the solvent is evaporated 
to give 4^4-melhoxyberuenesurfonyf](benzy0amino]- 1 -{benzyl]-4-{carboxy]-pperidine. 

To a mixture of 4-[[4-methoxybenzenesulfonyn(ber^ (850.0 mg. 

1.64 mmol) in methylene chloride (100 mL) containing N-methyfrhorphotine (0.6 mi, 5.48 mmoQ and O-t-butyihy- 
droxyl amine hydrochloride (620.0 mg, 4.94 mmol) is added N-[dimethylammopropyO^ hydro- 
chloride (1.1 g, 5.74 mmol). The reaction mixture is stirred overnight at room temperature. The mixture is dluted 
with water and extracted with methylene chloride The combined organic extracts are dried (Na^C^) and the sol- 
vent is evaporated. The crude product is purified by silica gel chromatography (ethyl acetate) to provide 4-{N-t-buty- 
taxy<arbarTOyQ-4-fl4-methaxy^ -[benzyf]-piperidine. 

Alternately, 4-{[4-methoxybenzenesulfonyqarra is first 

hydrofyzed with sodium hydroxide to 4-[I4-methaxyberttenesurfonyfl 

ridine. Treatment with O-t-butylhydroxyl amine under conditions described above gives 4^N-t-butylc«y-carbamoyf] - 
4-n4-methaxyberaenesurfonyq^ Reaction with 1N hydrochloric acid 

in ethyl acetate yields 4-{N-t-butytaxy-carbamov^^ which 
is treated with benzyl bromide as described above. 

Similarly prepared, starting from 4-{[4-methGxybenzenesuHbny 
are the following: 

(a) 4-[N-HydroDcyK»rbarrx>yr]^ -{djmethylaminoacetyi]-piperid- 
ine hydrochloride, m.p. 145°C; 

(b) 4-flSI-Hydroxy-<arbamoyl]^l[^ dihydro- 
chloride. m.p. 167°C; 

(c) 4-{N-Hydroxy-<arbamoyl}-4^4-m 
ine hydrochloride. m.p. 183.5-185°C; 

(d) 4-IN-HydroKy-caibamoy0^4-rnetha 

(e) 4-r^-H^axy-carbamoy0^4-metrK^ 

(f) 4-[N-Hydroxycarbamoyl]-4-(I4^ethGxy^ 

(g) 4^N-Hydroxycarbamoyn-4-{[4-methoxybera hydrochloride, 
m.p. 185.5-187°C; 

(h) 4-[N-Hy*oxycarbamoyO-4^ -{mdrprxxlrxxartxxTyllpiperidine, 
m.p. 89-91 °C; 

(i) 4-{N-Hydroxycarbamoyn^ dihydrochlo- 
ride. m.p. 168°C. 

Example 16 : Ethyl 2-(I4-methaxyberuenesulibnyq(benz (1 1 .20 g. 30.9 mmol) is dissolved in meth- 

anol (100 mL). To this solution is added hydroxylamine hydrochloride (4.31 g, 62.0 mmoQ. followed by the addition 
of sodium methaxide, freshly prepared from sodium (2.14 g, 93.0 mmol) dissolved in methanol (55 mL). The reac- 
tion is stirred overnight at room temperature. The reaction is worked up by partitioning between dilute hydrochloric 
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acid (pH»~3) and ethyl acetate. The aqueous phase is extracted weO with ethyl acetate, the combined organic lay- 
ers are dried (Na 2 S04), and the solvent is evaporated. The product is purified by silica gel chromatography (75 % 
ethyl acetate/ hexane) to give N-hydroxy-2^4-methoxytK^ m.px 112- 

114°C. 

The starting material is prepared as follows: 

Benzyl amine (16.0 mL, 145.2 mmoO is dissolved in chloroform (110 mL), and the solution is cooled to 0°C. To 
this solution is added 4-methOKybenzenesutfonyl chloride (10.0 g, 48.4 mmol). The reaction is stirred at room tem- 
perature for 1 hour, and then reftuxed for 1 hour. After cooling back to room temperature, the reaction is washed 
three times with 4N hydrochloric add (200 mL), twice with water (100 mL), once with brine (50 mL), then dried 
(Na2S0 4 ). and the solvent is evaporated to give N-[4-me1hoxyber«enesurforTyl]-benzylarrrine. 

Sodium hydride (1 .56 g of a 50 % oil dispersion, 33.0 mmol) is suspended in tetrahydrofuran (85 mL). To this 
is added a solution of N^^ethoxybenzenesuffonyn-benzyiamine (9.0 g, 32.5 mmol) also in tetrahydrofuran (85 
mL), and the reaction is stirred for 30 minutes at room temperature. Then ethyl bromoacetate (5.40 mL, 48.8 mmol) 
is added, and the reaction is stirred overnight at room temperature. The reaction is quenched with a small amount 
of water, and all the solvent is removed. The crude mixture is partitioned between ethyl acetate and water, the 
aqueous phase is extracted several times with ethyl acetate, the combined organic layers are dried (Na 2 SC 4 ), and 
the solvent is evaporated. The product is purified by silica gel chromatography (30% ethyl acetate/hexane) to give 
ethyl 2-n4-methQxybenzenesurfonyO{ben^ 

Example 17 : The following compounds are prepared similarly to Example 16: 

(a) N-HydrQxy-2^4-methoxyberizenesurfo m.p. 1 33-1 34° C, by coupling iso- 
butytamine with 4-methoxybenzenesurfonyl chloride in the first step, and carrying out the subsequent steps as 
described in example 16. 

(b) N-Hydraxy-2-n4-methCKybenzen m.p. 145-146°C, by cou- 
pling cyciohexanemethylamine with 4-methoxybenzenesurfonyl chloride in the first step, and carrying out the 
subsequent steps as descrfoed in example 16. 

(c) N-Hydraxy-2-l[4-methaxybenzen rap. 148-1 49°C. by coupling 
cydohexytamine with 4-metnoxybenzenesurfonyi chloride in the first step, and carrying out the subsequent 
steps as described in example 16. 

(d) N-Hydroxy-2-[[4-methaxyberizenesulfon rap. 1 37-1 38° C, by coupling 
phenethyiamine with 4-methoxybenzenesurfonyl chloride in the first step, and carrying out the subsequent 
steps as described in example 16. 

(e) N-Hydraxy-2-(I4-methoofyben2en m.p. 108°C, by coupling 1- 
amtno-3-methytxjtane with 4-methoxybenzenesurfonyi chloride in the first step, and carrying out the subse- 
quent steps as described in example 16. 

(f) h^Hy<fraxy-2-[[4-methOKyberc mp. 138°C, by coupling (sec)- 
butyiamtne with 4-methoxybenzenesulfonyl chloride in the first step, and carrying out the subsequent steps as 
described in example 16. 

(g) N-Hydraxy-2-E4-methGxyberaene m.p. 150-1 51 °C, by coupling (tert)- 
butytamine with 4-methoxybenzenesulfonyl chloride in the first step, and carrying out the subsequent steps as 
described in example 16. 

(h) N-Hydimy-2-fl4-methoxyte mp. 1 15-1 19°C. by coupling 
4-fluorobenzylamine with 4.methoxybenzenesulfonyl chloride in the first step, and carrying out the subsequent 
steps as described in example 16. 

(i) N-Hydroxy-2-[[4HTi6thatybenzen rap. 121-123°C, by coupling 
4-chiorobenzylamtne with 4-methcxybenzenesurfonyl chtoride in the first step, and carrying out the subsequent 
steps as described In example 16. 

Q) N-Hydroxy-2-{[4-methQKybenzenesuifonyq rap. 139-141 °C, by coupling iscpro- 

pylamine with 4-methoxybenzenesulfonyl chloride in the first step, and carrying out the subsequent steps as 
described in example 16. 

(k) r^Hytfraxy-2-(I4-oTetho^ acetamide, rap, 1 33-1 35° C, by coupling 

4-methytbenzyiamtne with 4-methoxybenzenesulfonyl chloride in the first step, and carrying out the subse- 
quent steps as described in example 16. 

(I) N-Hydraxy-2-tt4-methoxybenzene^ by coupling 3-phenyi-1 -pro- 

pylamine with 4-methcxybenzenesurfonyl chloride in the first step, and carrying out the subsequent steps as 
described in example 16. 

(m) N-Hydraxy-2-fl4-methoxyber^ rap. 109-112°C, by coupling 

4-phenylbutylamine with 4-methoxybenzenesurfonyl chloride in the first step, and carrying out the subsequent 
steps as described in example 16. 
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(n) N-Hydraxy-2^4-^Ttethaxybenzenesu^ rn.pi 143-144°C, by cou- 

pling 2-cydohexyletnyiamine with 4-methoxybenzenesurfonyl chloride in the first step, and carrying out the 
subsequent steps as described in example 1 6. 

(o) N-Hydraxy-2-[[4-methoxybenzenesurto by coupling 4-phenyfben- 

zyl amine with 4-methoxybenzenesuffonyl chloride in the first step, and carrying out the subsequent steps as 
described in example 16. 

(p) N-Hydroxy^2-[[4-metrKSxybenzen m.p. 142-143°C, by cou- 

pling 2,2,2-trifIuoroethylamine with 4-m ethcxybenz en esutfonyl chloride in the first step and carrying out the 
subsequent steps as descnbed in example 16. 

(q) N-Hydroxy-2-[[ben2enesurfcnyO(isobutyi)amirK^^ m.p 130-1 3 1°C, by coupling isobutylamine with 

benzenesuifonyf chloride in the first step, and carrying out the subsequent steps as described in example 16. 
(r) N-Hydroxy-2-{I4-triflucrom rap. 130-1 31 °C, by coupling 

isobutylamine with 4-trif luoromethytoenzenesuifonyl chloride in the first step, and carrying out the subsequent 
steps as described in example 16. 

(s) N-Hydraxy-2^4^torobenzenesurfon^ m.p. 126-127°C, by coupling iso- 

butylamine with 4-chtorobenzenesuffonyf chloride in the first step, and carrying out the subsequent steps as 
described in example 16. 

(t) N-Hydraxy-2-(I4-fTTethy^ mp 138-140°C. by coupling iso- 

butytamine with 4-methytoenzenesurfonyl chloride in the first step, and carrying out the subsequent steps as 
described in example 16. 

(u) N-Hydraxy-2-fl4^luorobera rap. 144-146°C, by coupling iso- 

butylamine with 4-f luorobenzenesurfonyl chloride in the first step, and carrying out the subsequent steps as 
described in example 16. 

(v) N-Hydroxy-2-Q2-thk)phenesurlbn^ by coupling isobutylamine with 2-thiophe- 

nesuHbnyl chloride in the first step, and carrying out the subsequent steps as described in example 1 6. 
(w) N-Hydroxy-2-flbenzenesuifbr^ m.p. 90-93°C. by coupling benzyl amine with 

benzenesuttorryi chloride in the first step, and carrying out the subsequent steps as described in example 16. 
(x) N-Hydroxy-2-[[4-nrtrobenzenesu^ m.p. 1 28-1 30° C, by coupling iso- 

butylamine with 4-nrtrobenzenesutfonyl chloride in the first step, and carrying out the subsequent steps as 
described in example 16. 

(y) N-Hydroxy-2-(I4^tert)-butyt>era m.p. 113-114°C, by coupling iso- 

butylamine with 4-<tert)-butytoenzenesurfonyl chloride in the first step, and carrying out the subsequent steps 
as described in example 16. 

(z) N-Hydraxy-2-J[4-methylsurrbnyt)era rap. 159-161°C, by coupling 

isobutylamine with 4-metrryfsutfor^toenzenesulfonyl chloride in the first step, and carrying out the subsequent 
steps as described in example 16. 

(aa) N-Hydraxy-2-fl3-trifluorom m.p. 140-1 41 °C. by cou- 

pling isobutylamine with 3-trifluorometriybenzenesulfonyl chloride in the first step, and carrying out the 
subsequent steps as described in example 16. 

(bb) N-Hydroxy-2-fl2,4,6-trimethyibe m.p. 142-143°C, by cou- 

pling isobutylamine with 2,4,6- tnrnethytbenz en esutforiyl chloride in the first step, and carrying out the sub- 
sequent steps as described in example 16. 

(cc) N-Hrydraxy-2-n2,5«lime m.p. 50-53°C, by coupling 

isobutylamine with 2,5-dimethoxybenzenesurlbnyi chloride in the first step, and carrying out the subse- 
quent steps as descnbed in example 16. 

(dd) N-Hydraxy-2-Q3,4Kfimetru3xybera m.p 146-146°C, by cou- 

pling isobutylamine with 3,4<fimeth«yberuenesuJfony1 chloride in the first step, and carrying out the sub- 
sequent steps as described in example 16. 

(ee) N-HYdroxy-2-fl2A6-tru m.p. 1 31 -133°C. by cou- 

pling isobutylamine with 2,4,6-trisoprcpytoenzenesuifonyl chloride in the first step, and carrying out the 
subsequent steps as described above. 

(ft) r^Hydroxy-2-([3,5<limethytisox mp 140°C, by coupling ben- 

zyl amine with 3,5-dmethy1isQxazole-4-surfbny1 chloride in the first step, and carrying out the subsequent 
steps as described in example 16. 

(gg) N-Hydroxy-2-{I2,4-dmethytthiazol^^ rap. 55°C. by coupling ben- 

zylarrine with 2,4-dimethyfthiazole-5-surtonyi chloride in the fast step, and carrying out the subsequent 
steps as descnbed in example 1 6. 
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Example 18 : Ethyl 2-fl4-nTe1haxyberaenesutfonyf](^ (0.90 g, 2.3 mmol) is dissolved 

in methanol (20 mL). To this solution is added hydroxy! amine hydrochloride (0.80 g, 11.5 mmol), followed by the 
addition of sodium methoxide (5.2 mL of a 2.67M solution). The reaction is stirred overnight at room temperature. 
The reaction is worked up by partitioning between dilute hydrochloric acid (pH=~3) and ethyl acetate. The aqueous 
phase is extracted well with ethyl acetate, the combined organic layers are washed with brine, dried (r^SOJ. and 
the solvent is evaporated. The product is recrystaJlized from ether/ethyl acetate to give N-riydrcxy-2-[[4-methQxy- 
beruenesutfonyf](4-methoxyb« m.p. 134-1 35.5° C. 

The starting material is prepared as follows: 

Glycine ethyl ester hydrochloride (31.39 g. 225.0 mmol) is dissolved in cfioxane (150 mL) and water (150 mL), 
triethyiarnine (69.0 mL 495.0 mmol) is added, and the solution is cooled to 0°C. To this solution is added 4-meth- 
oxybenzenesurfonyl chloride (51.15 g, 248.0 mmol) over 10 minutes. The reaction is warmed to room temperature 
and stirred overnight The next day the mixture is reduced to one-half volume by evaporating solvent, diluted with 
1N sodium hydroxide, and extracted well with ether. The combined organic layers are washed with brine, dried 
(NajSOJ, and the solvent is evaporated. The product is recrystallized from ether/ethyl acetate/hexanes to give 
ethyl 2-([4^etfxsxybenzenesulfon^amino]acetata 

To a suspension of sodium hydride (0.906 g, 22.67 mmoQ in dimethyitormamide (50.0 mL), is added ethyl 2- 
[[4^ethoKybenzenesutfonyl]amino]acetate (4.13 g, 15.11 mmol) and 4-methaxybenzyl chloride (2.17 mL, 15.87 
mmol). and the reaction is stirred overnight at room temperature. The reaction is cooled to 0°C, quenched with 1 N 
hydrochloric acid, and extracted well with ether. The combined organic layers are washed with brine, dried 
(Na^SO^, and the solvent is evaporated. The product is recrystallized from ether/hexanes to give ethyl 2-fl4-meth- 
oxyberuenesutfonyf](4-methco^ 

Example 19 : The following compounds are prepared similarly to example 18: 

(a) N-Hydraxy-2fl4-meihaxyberuenesulfon^ rap. 1 38.5-1 39.5°C t by alkylating 
ethyl 2^4^ethoxybenzenesuHonyqaniino]acetate with 2-picolyl chloride in the second step, and carrying out 
the other steps as described in example 18. 

(b) N-Hydraxy-2-n4-methoxyberc rn.pt 144-145°C, by alkylating ethyl 
2-{[4-methoxybenzenesulfonyl}arriino]acetate with 3-picotyl chloride in the second step, and carrying out the 
other steps as described in example 18. 

(c) N-Hydraxy-2-[I4-methQxyberizen nip. 143-144°C, by alkylating ethyl 
2-n4-methax^nzenesulfonyfJarra with piperonyi chloride in the second step, and carrying out the 
other steps as described in example 18. 

(d) N-Hytfaxy-2-(I4-methoxybenz m.p. 1 20- 122°C, by alkylat- 
ing ethyl 2-[I4-metrx3XYberuenesufo with N-(2-chioroethyl)-piperidine in the second step, 
and carrying out the other steps as described in example 18. 

Example 2f): 

(a) N-(t-BiJtytaxy)-2^4-methaxybera (1.1 5g, 2.42 mmol) is 

dissolved in methylene chloride (30.0 mL) and ethand (0.20 mL) in a glass sealed tube. Hydrochloric acid gas 
(from a lecture bottle) is bubbled through the solution for 20 minutes, and then the tube is sealed and stands 
at room temperature overnight The next day, additional hydrochloric acid gas is bubbled through the solution 
for 20 minutes, more ethanoi (0.20 mL) is added, and then the tube is sealed and stands at room temperature 
for two days. After that time, the solvent is removed. The product is purified by stlca gel chromatography (5% 
to 15% methaiKxTmethylene chloride with -1% amnionium hydroxide) to give N4iydraxy-2-fI4-methQxybenze- 
nesuifonyq(2-quinonrrylmethy^ rap. 177-178°C. 

The starting material is prepared as follows: 

To a suspension of sodium hydride (0.84 g, 35.0 mmol) in dirnethytfbmiamide (120.0 mL), is added ethyl 
2-Q4-methox^rizenesulfonyl]amino]acetate (3.19 g, 11.67 mmol) and 2-(chloromethyi)quinoline (2.62 g, 
12.26 mmol), and the reaction is stirred for three days at room temperature. Then, additional NaH (0.46 g, 
1 1 .67 mmol) is added, and the reaction is heated to 50°C for 5 hours. The reaction is cooled to 0°C, quenched 
with water, and extracted wed with ether. The combined organic layers are washed with brine, dried (NaaSO^. 
and the solvent is removed to give ethyl 2-[[4-methcaybenzenesuHbny^^ 

Ethyl 2-Q4-methaxybenzenesuHbnyfK^ (4.0g, 9.63 mmoQ is dissolved in 

tetrahydrofuran (70.0 mL). To this solution is added lithium hydroxide (18.0 mL of a 1 N aqueous solution, 18.0 
mmol), and the reaction is stirred at room temperature overnight The tetrahydrofuran is evaporated, the reac- 
tion is then acidified to pH —3 using 1 N hydrochloric acid, and extracted well with ethyl acetate. 

The combined organic layers are dried (Na 2 S0 4 ), and the solvent is evaporated to give 2-H4-methoxyben- 
zenesulfonyq(2-quinolinylmetfiyqammo]acetic acid hydrochloride. 
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2^4^ettaxybertzenesulfonyq(2^ add hydrochloride (1 .49 g, 3.35 mmol), 1 - 

hydraxybenzotriazol e (0.539 g, 3.52 mmoO, 4-methyfmorpholine (1.55 mL, 14.9 mmol). and O-t-butylhydraxyl 
amine hydrochloride (0.464 g, 3.70 mmol) are cfissoived in methylene chloride (50.0 mL), and the reaction is 
coded to 0°C. To this solution is added N-[dimetrtyfarniropr^ hydrochloride (1.35 g, 

7.04 mmol), and the reaction is allowed to warm up to room temperature and stir overnight The reaction is 
diluted with more methylene chloride, and the organic layer is washed with saturated sodium bicarbonate, 
brine, dried (MgSOJ, and the solvent is evaporated. The product is purified by silica gel chromatography (1% 
methanol/methylene chloride) to give N-(t-butytoxy)-2-CT4^ 
thyOaminoJacetarrtide. 

(b) Similarly prepared is N-hydroxy-2-[[4-methaxybenzenesufo hydrochloride, 
m.p. 193°C, by alkylating ethyl 2^4-metrraxyberizenesulfonynamino]acetate with 4-picolyl chloride in the sec- 
ond step, and carrying out the other steps as descrtoed above 

Example 21: 

(a) 2-II4-Methoxybenzenesulforiy0(6<hloropiperony0amino]acetic acid (1.87 g f 4.51 mmol) is dissolved in 
methylene chloride (45.0 mL). To this solution is added oxalyi chloride (0.784 mL, 9.02 mmol) and dimethyrfor- 
mamide (0.35 mL 4.51 mmol), and the reaction is stirred at room temperature for 60 minutes. Meanwhile, in a 
separate flask, hydroxyiamine hydrochloride (1 .25 g, 18.04 mmol) and triethyiamine (3.77 ml_ 27.06 mmol) are 
stirred in tetrahydrofuran (20.0 mL) and water (5.0 mL) at 0°C for 15 minutes. After 60 minutes, the methylene 
chloride solution is added in one portion to the second flask, and the combined contents are stirred overnight 
as the flask gradually warms up to room temperature The reaction is then diluted with acidic water (pH =-3), 
and extracted several times with ethyl acetate. The combined organic layers are dried (Na 2 SC>4), and the sol- 
vent is evaporated. The product is recrystallized from ethyl acetate/methanol/acetone to give N-hydraxy-2-[[4- 
methCKybertfenesuiforiyf](6^ acetamide, m.p 1 68-1 69° C. 

The starting material is prepared as follows: 

To a suspension of sodium hydride (1 .08 g. 27.06 mrnoi) in dimethytformamide (180.0 mL), is added ethyl 
2-Q4-methoxybenzenesulfbnynamjno]acetate (4.93 g, 18.04 mmol) and 6-chioropiperonyi chloride (3.88 g, 
1 9.0 mmol}, and the reaction is stirred overnight at room temperature. The reaction is cooled to 0°C. quenched 
with 1 N hydrochloric acid, and extracted well with ether. The combined organic layers are washed with brine, 
dried (Na 2 S04), and the solvent is evaporated. The product is recrystallized from ether/hexanes to give ethyl 
2^4^ethoxytaruenesulfonyn( 

Ethyl 2-(I4-methQxyberttenesurfo^ (2.12g, 4.79 mmol) is dissolved in 

tetrahydrofuran (40.0 mL). To this solution is added lithium hydroxide (10.0 mL of a 1 N aqueous solution, 1 0.0 
mmoQ, and the reaction is stirred at room temperature overnight The tetrahydrofuran is evaporated, the reac- 
tion is then acidified to pH =-3 using 1 N hydrochloric acid, and extracted well with ethyl acetate. The combined 
organic layers are dried (Na2S0 4 ), and the solvent is evaporated to give 2^4^ethoxybenzenesuffonyfJ(6- 
chtoropiperonyl)amino]acetic acid. 

(b) Similarly prepared is N4Tydroxy-2^4^ethaxybenzen 

m.p. 116-1 18°C, by alkylating ethyl 2-Q4-metrK>xybenzenesulfonyl^mino]acetate with 3,4,5-trirnemoxybenzyl 
chloride in the second step, and carrying out the other steps as described above. 

(c) Similarly prepared is N-riydraxy-2^4-metrwxyte m.p. 
1 18-1 19°C. by alkylating ethyl 2-{[4-metrKixytoenzenesulton^ with 3-methoxybenzyl chloride in 
the second step, and carrying out the other steps as described above. 

Example 22: Ethyl 2-[[4-metrK>xybenzenesut^ (7.1 g, 18.4 mmol) is cfis- 

soived in ethanol (100 mL). followed by the addition of sodium spheres (1.1 g). To this solution is added hydroxy- 
iamine hydrochloride (2.47 g, 35.5 mmol). The reaction is refluxed overnight The reaction is worked up by 
removing most of the solvent and partitioning between saturated sodium bicarbonate and ethyl acetata The aque- 
ous phase is extracted well with ethyl acetate, the combined organic layers are washed with brine, dried (MgSOJ, 
and the solvent is evaporated. The product is purified by silica gel chromatography (80% ethyl acetate/16% meth- 
anol/4% acetic acid). The solvent is removed to give the product containing residual acetic acid. The product is par- 
titioned between ethyl acetate and water (pH = 7.1), the organic phase is dried (MgSOJ, and the solvent is 
concentrated and then triturated with ether to give N-hydroxy-2-[[4-methQxyb^ 
pholino]ethyOarninolacetamide, m.p. 108-1 12°C. 
The starting material is prepared as follows: 

Ethyl 2-Q4^ethcxyberuenesuiforiyq^ (13.7 g, 50.0 mmoJ) is dissolved in ethanol (500 mL), fol- 

lowed by the addition of sodium spheres (2.5 g, 1 09.0 mmol). To this solution is added N-(2-chloroethyQmorpholine 
hydrochloride (10.0 g, 53.7 mmol), the reaction is stirred at room temperature for 2 hours, and then refluxed for 1 .5 
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hours. The reaction is partitioned between ethyl acetate and brine. The aqu e o us phase is extracted well with ethyl 
acetate, the combined organic layers are dried (MgS0 4 ), and the solvent is evaporated to give ethyl 2-ff4-methoxy- 
benzenesulfony1](2^4HTX)iphoGno]ethyl)amino 

Example 23 : N-Hycfroxy-2414-amirobenzenesu^ m.p. 50-55° C, is obtained by 

hydrogenation of N-hydroxy-2-{[4-nitrobenzenesuifon^ (see example 17x), m.p. 128- 

130°, using 10% palladium on carbon. 

The starling material is prepared according to example 1 6 by coupling isobutyl amine and 4-nitrobenzenesuffo- 
nyl chloride in the first step thereof. 

Example 24 : N-Hydroxy-2-[[44imethylaminob^ m.p. 127-129°C, is 

obtained by methylatkxi of N-hydraxy-2^4-aminoberaenesutfon using the procedure 

from Synthesis p. 709, 1987. 

Example 25 : Ethyl 2-Q4-hexytoxybenzenesutfbnyq0sd (1 22 g, 3.05 mmoi) is dissolved in meth- 

anol (15 mL). To this solution is added hydraxytamine hydrochloride (0.43 g, 6.1 1 mmoi), followed by the addition 
of sodium methoxJde, freshly prepared from sodium (0.35 g. 15.3 mmoQ dissolved in methanol (5 mL). The reaction 
is stirred for 36 hours at room temperature. The reaction is worked up by partitioning between dilute hydrochloric 
acid (pH=~3) and ethyl acetate. The aqueous phase is extracted wefl with ethyl acetate, the combined organic lay- 
ers are dried (Na 2 S0 4 ), and the solvent is evaporated. The product is crystallized from hexnae/ethyi acetate and 
collected by filtration to give N-hydroxy-2-n4-hexytaxybenzenestJ rap. 108-1 10°C. 

The starting material is prepared as follows: 

A solution of ethanethiol (15 mL) and methylene chloride (15 mL) is cooled to 0°C. Aluminum trichloride (9.62 
g, 72.2 mmoi) is added (the solution turns green), and the reaction is warmed to room temperature. Ethyl 2-[[4- 
methoxybenzenesulfonyqOsobutyl)amino]acetate (4.75 g, 14.44 mmoi) is added in methylene chloride (5 mL), and 
the reactiom is stirred for 3.5 hours at room temperature. The reaction is then slowly quenched with water, and the 
crude reaction is partitioned between water and methylene chloride. The aqueous layer is extracted well with meth- 
ylene chloride, the combined organic layers are dried (I^SOJ, and the solvent is evaporated. The product is puri- 
fied by sinca gel chromatography (25% to 50% ethyl acetatemexane) to give ethyl 2-Q4-hydroxybenzene- 
sulfonyl](isobutyi)amino]acetata 

Ethyl 2-[[4-h^oxybenzenesulfony1](isobut^ (1.0 g, 3: 17 mmoi) is dissolved in dimethylforma- 

mide (16 mL). Cesium carbonate (1.03 g, 3.17 mmoi) is added, followed by 1-iodohexane (0.47 mL, 3.17 mmoi), 
and the reaction is stirred overnight at room temperature. The reaction is then partitioned between water and ethyl 
acetate, the aqueous layer is extracted well with ethyl acetate, the combined organic layers are (tied (NaaSOJ, 
and the solvent is evaporated. The product is purified by silica gel chromatography (10% ethyl acetate/hexane) to 
give ethyl 2-Q4-hexytaxybenzenesulfony1](isob 

Example 26 : The following compounds are prepared similarly to example 25: 

(a) N-Hydroxy-2-{I4-ethoxybenzenesu^ using ethyl iodide in the cesium car- 
bonate aikylation step, and carrying out the subsequent steps as described in example 25. 

(b) N-Hydr^-2-{I4-butylaxybenzenesufo^ nip. 125-127°C, by using kxtobu- 
tane in the cesium carbonate aikylation step, and carrying out the subsequent steps as described in example 
25. 

(c) N-Hydiwy-2^4-(3-methyt)buty m.p. 93-96°C, by using 1- 
fodo-3-rnethytxrtane in the cesium carbonate aikylation step, and carrying out the subsequent steps as 
described in example 25. 

(d) N^ydrcKy-2-[[4-heptylGxyberu rap. 120-123*0. by using 1-iodo- 
heptane in the cesium carbonate aikylation step, and carrying out the subsequent steps as described in exam- 
ple 25. 

(e) N-Hydroxy-2-[I4-(cydohexy1nTOt^ m.p 75-80°C, by using 
cydohexylmethyl bromide in the cesium carbonate aikylation step, and carrying out the subsequent steps as 
described in example 25. 

(f) N-Hydroxy-2-fl4-isopropy1axybe^ nip. 65-66°C, by using tsopropyi 
bromide in the cesium carbonate aikylation step, and carrying out the subsequent steps as described in exam- 
ple 25. 

(g) N-Hydroxy-2-{I4-ethaxyethoxybenzenesutfom^ m.p. 111-1 14°C, by using 2-bro- 
moethyi ethyl ether in the cesium carbonate aikylation step, and carrying out the subsequent steps as 
described in example 25. 

Example g7: 

(a) N-(t-butytaxy)-2-l[4-methax^ 
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(0.77 g, 1 .55 mmol) is dissolved in methylene chloride (2.0 mL) and ethanol (0.1 mL) in a glass sealed tube, 
and the reaction is cooled to 0°C. Hydrochloric add gas (from a lecture bottle) is bubbled through the solution 
for 20 minutes, and then the tube is sealed at room temperature lor 3 days. After that time, the solvent is 
removed, and the reaction is partitioned between ethyl acetate and saturated sodium bicarbonate The organic 
phase is dried (Na^SC)^, and the solvent is evaporated. The product is purified by silica gel chromatography 
(2% methanol/methylene chloride) to give N4iydroxy-2-{[4-methaxy^^ 
methy1-5-tetrazolyl)methyl]acetamide, rap. 72-75°C. 
The starting material is prepared as follows: 

D-asparagine (13.2 g. 100.0 mmol) is dissolved in dioxane (75.0 mL) and water (125.0 mL), triethyfamine 
(21 .0 mL, 150.0 mmol) is added, and the solution is cooled to 0°C. To this solution is added 4-methcxybenze- 
nesuHbnyt chloride (22.7 g, 110.0 mmol) over 10 minutes. The reaction is warmed to room temperature and 
stirred for 3 days. The precipitate is then filtered off, the filtrate is acidified to pH=~4, and extracted well with 
ethyl acetate. A first crop of pure product precipitates from the ethyl acetate and is collected by titration. A sec- 
ond crop is obtained by evaporating off the ethyl acetate, and rinsing the solid obtained with water to remove 
inorganic salts. The two crops are combined to give N-[4^nethoxybenzenesurfonyQ-(0)-asparagine. 

N^4^ethcKyben2enesurfonylJ-(D)-asparagine (10.1 g, 33.3 mmol) is cfissoJved in cfimethyrformamide 
(167.0 mL). Cesium carbonate (5.43 g, 16.66 mmol) is added, followed by the addition of methyl iodide (2.22 
mL, 33.3 mmol), and the reaction is stirred overnight The reaction is then diluted with saturated ammonium 
chloride (366.0 mL), and extracted well with ethyl acetate. The combined organic extracts are washed with 
brine, dried (Na 2 S0 4 ), and the solvent is evaporated. The crude product is recrystallized from toluene to pro- 
vide N-[4-methoxybenzenesurfonyt]-(D)-asparagine methyl ester. 

To a suspension of N-[4-methoxyberuenesutfonyt]-(D) -asparagi n e methyl ester (8.54 g, 27.0 mmol) in 
methylene chloride (47.0 mL) is added pyridine (10.9 mL, 135.0 mmol). Para-totuenesutfonyl chloride (10.3 g, 
54.0 mmol) is added, and the reaction mixture is allowed to stand without stirring at room temperature over- 
night The next day, saturated sodium bicarbonate is added (125.0 mL), and the mixture is stirred for 1 hour. 
The mixture is then diluted with water and extracted well with ethyl acetate. The combined organic extracts are 
washed with brine, (tried (IS^SO^, and the solvent is evaporated. The crude product is recrystallized from 
20% tetrafiydrofurarVmethanol to provide methyl 2(R)^4-methaxyberuenesufony^ 
ate. 

To a suspension of socfium hydride (0.93 g, 23.2 mmol) in cfimethyrformamide (95.0 mL), is added methyl 
2(R)-CT4-metrwxybenzenesuifbny^ (6.92 g. 23.2 mmol) in dimethyfformamide (10.0 

mL). After stirring at room temperature for 20 minutes, benzyl bromide (3.1 mL, 25.5 mmol) is added, and the 
reaction is stirred overnight at room temperature. The reaction is then partitioned between ethyl acetate and 
acidic water (pH=~5), the organic layer is dried (Na 2 S0 4 ), and the solvent is evaporated. The product is puri- 
fied by silica gel chromatography (40% ethyl acetate/hexane) to give methyl 2(R)4I4-methoxybenzenesuff6- 
nyQ(benzyt)arnrK)]-4-cyano-propionata 

To a solution of methyl 2(R)-fl4-methoocybenzenesurforry^ (1 .34 g, 3.47 

mmol) in cfimethyrformamide (5.4 mL) is added triethylamine hydrochloride (0.95 g. 6.93 mmol) and sodium 
azide (0.45 g, 6.93 mmol). The reaction is stirred at 1 10°C overnight The next day, the solvent is evaporated, 
the residue is acidified with 1 N hydrochloric acid (16.0 mL), and extracted well with ethyl acetate. The com- 
bined organic extracts are washed with brine, dried (Na 2 S0 4 ), and the solvent is evaporated to yield methyl 
2(RH4-methaxybenzenesulfbnyqQ>enzyQ 

This crude tetrazole is dissolved in dimethytfonramide (17.4 mL). Cesium carbonate (0.56 g, 1 .73 mmol) 
is added, followed by the addition of methyl iodide (0.23 mL, 3.47 mmol), and the reaction is stirred overnight 
The reaction is then diluted with brine and extracted well with ethyl acetate. The combined organic extracts are 
washed with brine, dried (NaaSO^, and the solvent is evaporated. The product is purified by silica gel chroma- 
tography (40% ethyl acetate/hexane) to give separately the two regioisomers: methyl 2(R)-Q4-methoxybenze- 
nesuffonyf](benzy0anfino]-2-{(1 -metty-5-tetrazoiyQme^ac^tate (0.50 g); and methyl 2(R)-g4- 
methaxybenzenesuJforryq(benz 

Methyl 2(R)-fl4-methaxybenzenesurfc^(be - tetrazolyOmethyiJacetate (1.0 g, 

2.27 mmol) is dissolved in tetrahydrofuran (11.3 mL) and water (11.3 mL). To this solution is added lithium 
hydroxide hydrate (0.095 g, 2.27 mmol), and the reaction is stirred at room temperature for 2 hours. The reac- 
tion is then ackfified to pH=~3 using 1 N hydrochloric acid, and extracted well with ethyl acetate. The combined 
organic extracts are washed with brine, dried (Na 2 S0 4 ), and the solvent is evaporated to provide 2(F)^14' 
methoxybenzeriesulforryfjfc acid (0.96 g). 

2(R)^4n^ethoxybenzenesulfony1](benzyf)arra add (0.96 g, 2.24 

mmol), 1-hydraxybenzotriazole (0.30 g, 2.24 mmol), 4-methytmorphofine (0.86 mL, 7.89 mmol), and O-t-butyl- 
hydroxylamine hydrochloride (0.30 g, 2.24 mmol) are dissolved in methylene chloride (75.0 mL). N -[dimethyl - 
arrinopropyn-N'-ethylcartxxSimide hydrochloride (0.86 g, 4.48 mmol) is added, and the reaction is stirred 
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overnight. The reaction is then diluted with water and extracted with methylene chloride The combined organic 
extracts are washed with brine, dried (r^SOJ, and the solvent is areporated. The crude product is purified 
by silica gel chromatography (50% ethyl acetata/hexane) to give N^t^utytoxy)-2^4-metrK3xyben2enesu^ 
nyt](benzy0amirx)]-2-[(2-met^ 

(b) Similarly prepared is the other tetrazde regioisomer, N-lTydraxy-2-Q4-methoxybenzenesulfonyfJ(ben- 
zyl)arnino]-2-[(1-methyi-5-tetra2oly0me^ m.p. 92-96°C, by completing the synthesis as 
described above. 

(c) Similarly prepared is N4Tydroxy-2^4-methaxybere 

zolyOmethyQacetamide, m.p. 91 -94°C, by completing the synthesis as described above, except trityl chloride is 
used to protect the tetrazole ring in place of methyl iodide. 

(d) Similarly prepared is N-hydroxy-2-n4^etr«xybenzen 

zolyOmethyQacetamide, m.p. 184°C, by completing the synthesis as described above, except 4-chloromethyt- 
biphenyl is used in place of benzyl bromide in the alkylation step. 

Example 28 : Oxafyt chloride (106 mL, 1 22. mol) is added over 1 hour to dimethyfformamide (92 mL) in methylene 
chloride (1250 mL) at 0°C. To this is added a solution of 2(R)^4^ethoxyberuenesuffony1](3i^ly0arnino]-3- 
methybutanoic acid hydrochloride (248 g. 0.6 moQ in dimethytformamide (450 mL) over 1 hour, maintaining the 
temperature at 0°C This solution is stirred an additional 2 hours at room temperature, and then added dropwise to 
a mixture of hydroxytamine (460 g of a 50% aqueous solution, 6.82 mol) in tetrahydrofuran (2400 mL). The reaction 
is stirred an additional 3 hours at 5°C. and then at room temperature overnight The reaction mixture is filtered, the 
organic layer is collected, and the solvent is evaporated. The crude product is re-dissolved in methylene chloride (2 
L), washed with water (2 X 1 L), saturated sodium bicarbonate (4 X 1 L), brine (1 L), dried (Na 2 S0 4 ), and the sol- 
vent is evaporated. The product is dissolved in ethyl acetate (700 mL) and diluted with ether (1400 mL) to induce 
precipitation. The pure product is collected by titration to provide N-hydroKy-2(R)^4-methoxybenzenesulfc^ 
pkx>ly0amino]-3-methyftxitanamide. After conversion to the hydrochloride salt a white solid is obtained, rap. 169- 
170°C(dec). 

The starting material is prepared as follows: 

To a solution of D-vaJine (2000 g, 17.09 mol) in water (16.9 L) and acetone (9.5 L), cooled to 5°C, is added tri- 
ethyiamine (4769 mL, 34.22 mol), and the reaction is stirred for 30 minutes. Then a solution of 4-methoxybenze- 
nesuHbnyl chloride (3524 g, 18.48 mol) in acetone (7.4 L) is added over 30 minutes, and the reaction is stirred at 
room temperature overnight Most of the acetone is evaporated off, and the pH is adjusted to pH=6.25 with 6N 
sodium hydroxide. The crude product is washed with toluene (2 X 10 L), and then the pH is re-adjusted to pH=2.2 
with 6N hydrochloric acid. The mixture is then extracted with methylene chloride (3X12 L), the combined organic 
layers are washed with 2N hydrochloric acid, water, dried (Na 2 S04), and the solvent is evaporated to provide N-{4- 
methoxybenzenesulfbnyl]-(0)-valina 

To a solution of N-[4-methoxybenzenesulfonyf]-(D)-valine (8369 g, 29.13 mol) in methanol (30 L) at 5°C is 
added thionyl chloride (21 76 mL, 29.7 mol) over 2.5 hours. After stirring for 3 hours at 5°C, the reaction is stirred 
for 36 hours at room temperature. Most of the solvent is evaporated, and the crude product is dissolved in toluene 
(80 L). The toluene layer is then washed with water (20 L), saturated sodium bicarbonate (20 L), water again (20 
L). 2N hydrochloric acid (20 L), brine (20 L), dried (f^SO*), and the solvent is evaporated. The soGd obtained is 
dissolved in ethyl acetate (8 L) and heptane (16 L) is added to induce crystallization. The precipitated product is 
collected by filtration to provide methyl 2(F^4-methoxyberuenesurfony0anTO 

To a solution of methyl 2(R)-fl4-methoxybenzenesulfonyl]^ (1662 g, 5.52 mol) in 

dimethytformamide (10.9 L) is added 3-picolyi chloride hydrochloride (947.3 g. 5.77 mol) followed by powdered 
potassium carbonate (2409.9 g, 17.36 md). The reaction mixture is stirred at room temperature for 2 days. At that 
time, additional quantities of 3-picolyi chloride hydrochloride (95 g) and powdered potassium carbonate (241 g) are 
added, and the reaction is stirred for 3 more days. The solids are then filtered away, the crude product is poured 
into water (22 L), and the pH is adjusted to pH«8 with 6N sodium hydroxida This solution is extracted well with tol- 
uene (4 X 10 L), the combined organic layers are washed with water (2 X 12 L). and then with 6N hydrochloric acid 
(3 X 1600 mL). This aqueous layer is then re-adjusted to pH«8 with 6N socfium hydroxide, extracted with toluene 
(4 X 10 L), dried (NagSOJ, and the solvent is evaporated. The oil obtained is re-dissolved in ethyl acetate (12 L). 
cooled to 5°C, and to this is added methanols HQ (834 mL). After stirring for 2 hours* the precipitated product is 
collected by filtration to give methyl 2(R)-([4-metrKwybenzenesdfonM hydro- 
chloride. 

Methyl 2(R)-fl4-methaxybenzenesulfonyn(3-p^ hydrochloride (7164 g, 16.7 

mol) is added to a solution of water (27 Lj and concentrated hydrochloric acid (9 L), and heated to 1 20°C for 3 days. 
After cooling down to room temperature, charcoal (350 g) is added, stirring is continued for 45 minutes, the reaction 
is filtered, and the solvent is evaporated. The crude solid is re-dissolved in methanol (7.1 L) and ethyl acetate (73 
L), and cooled to 3°C for 2 hours. The precipitated product is collected by filtration to give 2(R)-{[4-methoxybenze- 
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nesutfonyf](3^icolyOarnino]^-m8ttTyfbutanotc acid hydrochtorida 

Example 29 : N-Benzytaxy-2(R)-{[4^etrtQxybera (see example 

29a) is reacted with hydrogen in the presence of 10% palladium on charcoal catalyst at room temperature and 
atmospheric pressure to yield N-hydroxy-2(R)-{I4-methGxybenzen 
After conversion to the hydrochloride salt, a white solid is obtained, rap. 169-t 70°C (dec). 

(a) The N-(benzyiaxy) substituted prodrug derivative of the above compound is prepared as follows: 
2(R)^4^ethox^eruenesulfonyn(3^ acid hydrochloride is reacted with O- 

benzylhydroxyfamine hydrochloride under conditions described for reaction with O-t-butylhydroxylamine hydro- 
chloride to yield N-(ber^oxy)-2(R)^4HTiethoxybenzenesu m.p. 
74.5-76°C. 

(b) The corresponding N-(4-methoxybenzylaxy) substituted prodrug derivative, N-(4-methoxybenzyioxy)-2(R)- 
Q4^ethaxybenzenesuffonyfK^ is prepared as follows: 

2(R)^4-methaxyberuenesutfonyn(3-pk»lyO acid hydrochloride (2.41 g, 5.82 

mmoO. 1-hydrcxybenzotria20le (0.786 g, 5.82 mmoO, 4-methyi-morpholine (1.9 mL, 17.46 mmoO, and 0-(4- 
methoxybenzyf) hydroxy! amine (1.78 g, 11.63 mmol) (prepared according to Pol. J. Chem. 55, 1163-1167 
(1981)) are dissolved in methylene chloride (55 mL). N-fdimethylantinopropyO-^ hydrochlo- 
ride (1 .45 g, 7.57 mmol) is added, and the reaction is stirred overnight The reaction is then diluted with water 
and extracted with methylene chloride. The combined organic extracts are washed with brine, dried (Na2S0 4 ), 
and the solvent is evaporated. The crude product is purified by silica gel chromatography (ethyl acetate fol- 
lowed by 5% methanoi/ethyl acetate) to give N-(4-methoxybenzyfaxy)-2(R)-[[^ 
picoly0amino]-3-methytbutanamide t m.p. 45-53°C. 

Similarly prepared are: (c) the N-(2,4-dimethaxybenzytoxy)-substituted prodrug derivative, N-(2,4-dimeth- 
oxybenzyloxy)-2(R)^4^ethCDcybenzenesu^ m.p. 45-60°C; 

(d) the N-(2-methoxybenzyloKy)-substituted prodrug derivative. NK2-methaxybenzyloxy)-2(R)-([4-methoxy- 
beraenesulfonyfl(3-picoly0amino]-3-rneth^ m.p. 46-56°C. 

Example 30 : NKt-Butytoxy)-2(RH[4-methoxyt^ (1.3 
g, 2.4 mmol) ts dissolved in methylene chloride (50 mL) containing ethanol (0.14 mL, 2.4 mmol) in a round bottom 
flask, and the reaction is cooled to -10°C. Hydrochloric acid gas (from a lecture bottle) is bubbled through for 20 
minutes. The reaction is sealed, allowed to slowly warm to room temperature, and stirred for two days. The solvent 
is reduced to 1/3 the volume by evaporation and the residue is triturated with ether. The mixture is filtered, the titer 
cake is removed and dried in vacuo to provide N-hydroxy-2(R)-Q4-metrwxyberuenesur^ 
(3-pico!ytoxy)4xjtanamide dihydrochloride as a white solid; [a] D 25 =+35.26° (c=5.58. DMSO). 
The starting material is prepared as follows: 

To a solution of O-threonine (5.0 g, 6.042 mol) in water (50 mL) and diaxane (50 mL) containing triethylamine 
(8.9 mL, 0.063 mol) at room temperature is added 4-methoxybenzenesuHbrtyl chloride (9.54 g, 0.046 mol). The 
reaction mixture is stirred overnight at room temperature. Most of the cSoxane is evaporated off, and the pH is 
adjusted to pH=2 with 1N HQ. The mixture is then extracted with ethyl acetate. The combined organic extracts are 
washed with brine, dried (NagSO^, and concentrated in vacuo to provide r4{4-metrx»ybenzenesurfony1]-{D)-thre- 
onina 

N-[4-methaxybenzenesulfonyrj-<D)-threonine (4.0 g, 13.84 mmol), 1 -hydraxybenzotriazole (1.87 g, 13.84 
mmol), 4-rnethylmorphofine (7.9 mL, 69.2 mmol). and Ot-butylhydroxytamine hydrochloride (5.22 g, 41.52 mmol) 
are dissolved in methylene chloride (100 mL). To this solution is added ^dimethytarrinoprcx^ 
ide hydrochloride (3.45 g, 17.99 mmol). and the reaction is stirred overnight The mixture is then diluted with water 
and extracted with methylene cHorida The combined organic extracts are washed with brine, dried (Na 2 S0 4 ), and 
concentrated in vacua The crude product is purified by silica gel chromatography (ethyl acetate) to give N-(t-buty- 
loxy)-2(R)-[[4^etrKJxybenzene 

To a solution of N-(t-butytaxy)-2(R)-[I4HTiethaxy (3.04 g, 8.44 

mmol) in cfimethytformamide (150 mL) is added 3-ptcdyl chloride hydrochloride (1.45 g. 8.87 mmoQ followed by 
potassium carbonate (11.65 g, 84.4 mmoQ. The reaction mixture is stirred at room temperature overnight, then 
heated to 45°C for 5 hours. An additional amount of 3-ptcolyi chloride hydrochloride (692.0 mg, 4.23 mmol) is 
added at this point The reaction mixture is stirred at 45°C for 10 hours. The reaction mixture is diluted with water 
and extracted with ethyl acetate. The combined organic extracts were washed with brine, dried (NaaSOJ, and con- 
centrated in vacua The crude product is purified by silica gel chromatography (ethyl acetate, then 5% metha- 
nol/methylene chloride) to give N-(t-butylaxy)-2(R)-fl4-me^ 
pico!ylaxy)butanamide. 
Example 31: 
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(a) N-(t-Butylaxy)-2(R)-[I4-methaxyt>era^^ (1.9 g, 3.9 mmol) is 
dissolved in dichloroethane (50 mL) containing ethand (0.21 ml, 3.9 mmol) in a round bottom flask, and the 
reaction is cooled to - 1 0°C. Hydrochloric add gas (from a lecture bottle) is bubbled through for 30 minutes. The 
reaction is seeded, allowed to slowly warm to room temperature, and stirred for 4 days. The solvent is reduced 
to 1/3 volume by evaporation and triturated with ether. The mixture is filtered, filter cake removed, and dried in 
vacuo to provide N-rrydraxy-2(R)-[I4-methQxybe hydro- 
chloride as a white solid, m.p. 1 54.5-1 56°C. 

The starting material is prepared as follows: 

To a solution of D-cydohexytglycine hydrochloride (1 0.4 g, 53.7 mmol) in 1 : 1 dtoxanetaater (200 mL) con- 
taining triethytamine (37.0 g, 366.0 mmol) at room temperature is added 4-methoxybenzenesutfonyl chloride 
(15.0 g, 73.0 mmol). and the reaction mixture is stirred at room temperature overnight The mixture is then 
diluted with methylene chloride, washed with 1N aqueous hydrochloric acid and water. The organic layer is 
washed again with brine, dried (Na 2 S0 4 ), and the solvent is evaporated to provide N-{4-methoxybenzenesul- 
fonyq-(D)-cydohexylglycine as a crude product A solution of this crude product in toluene (200 mL) containing 
N.N-dimethyfformamide di-t-butyl acetaJ (48.5 mL, 200.0 mmol) is heated to 95°C for 3 hours. The solvent is 
then evaporated. The crude product is purified by silica gel chromatography (30% ethyl acetate/hexanes) to 
provide N-[4-methoxyberuenesulfony1](D)-cv^^ t-btrtyl ester. 

To a solution of N-[4-rnethoxyberttenesulfonyO-(D)^ t-butyl ester (2.0 g, 4.1 mmol) in 

dimethylformamide (100 mL) is added 4-picolyl chloride hydrochloride (0.74 g, 4.5 mmol) followed by potas- 
sium carbonate (5.61 g. 40.7 mmol). The reaction mixture is stirred at room temperature for 4 days. The mix- 
ture is then diluted with water and extracted with ethyl acetate. The combined organic extracts are washed with 
brine, dried (r>la 2 S0 4> ) 1 and the solvent is evaporated. The crude product is purified by silica gel chromatogra- 
phy (ethyl acetate) to give t-butyl 2(R)-Q4-mettoxybenzene^ 

t-Butyl 2(R)-n4-methoxybenzenesulfonM^ cetate (2.0 g, 4.2 mmol) is dis- 

solved in methylene chloride (80 mL) and cooled to -10°C. Hydrochloric acid gas is bubbled into the solution 
for 10 minuntes. The reaction mixture is then sealed, warmed to room temperature and stirred overnight The 
solvent is then evaporated to provide 2(RH4-rnetrx>xyberuenesuffor^ 
acid hydrochloride 

2(R)-H4-Me<rK«ybenzenesulfonyfK acid hydrochloride (1 .8 g, 4.2 mmol). 

1 -hydroxybenzotriazole (0.65 g, 4.81 mmol). 4-methyl-morpholine (2.4 mL, 24.04 mmol). and O-t-butyihydrox- 
ylamine hydrochloride (1.81 g, 14.4 mmol) are dissolved in methylene chloride (100 mL). N-{dimethylaminopro- 
pyt]-N'-etrrylcar1xxjfirnide hydrochloride (1 .2 g, 6.25 mmol) is added, and the reaction is stirred overnight The 
reaction is then diluted with water and extracted with methylene chloride. The combined organic extracts are 
washed with brine, dried (NagSO^, and the solvent is evaporated. The crude product is purified by silica gel 
chromatography (5% methanol/methylene chloride) to give N-(t-butylcKy)-2(Fq4I4-methoxyben2enesulfonyf](4- 
picoly0arrirK)]-2-cydohexyiacetamida 

(b) Similarly prepared is N4iydraxy-2(FQ-{[4-meOTax 
cetamkJe, m.p. 131.5-134.0°C. 

The first two steps are carried out as described above. A Mrtsunobu step is substituted for the alkyiation 
step as described below. 

To a stirring solution of 1^4-methaxyberuenesulfonyr]^ ester (2.0 g. 5.25 

mmol) in tetrahydrofuran (50 mL) is added triphenytphosphine (4.13 g. 15.75 mmol) and 2-(2-hydraxyethyQ- 
pyridine (646.0 mg, 5.25 mmol) followed by diethyl azodfcarboxytate (2.28 g, 13.1 mmol). The reaction mixture 
is stirred at room temperature for 48 hours. The mixture is concentrated directly in vacua The crude mixture is 
applied to a column of silica gel (30% ethylacetate/hexane) to provide t-butyl 2(R)-{N-{4-rnethoxybenzenesul- 
fony0(2-(2-pyrkjy0ethyf)amino]- 2-cydohexylacetata 

Afl of the subsequent steps are carried out as described under (a). 

(c) Similarly prepared is N-hydraxy-2(R)-fl4-met^^ 

lacetamide, m.p 136.0-1 38° C, by using 3-pyridinepropanol in the M'rtsinobu step, and carrying out the subse- 
quent steps as described above. 

(d) Similarly prepared is N-hydraxy-2(R)-{[4-meth^ 

cydohexylacetairude, m.p 156.5-157.0°C, by using 6-methyi-3-pyridinemethanol (prepared as in J. Org. 
Chem. 53 3513 (1 988)) in the Mrtsunobu step, and carrying out the subsequent steps as described above 

(e) Similarly prepared is h4-hydroxy-2(R)-[I4-rnetfK3xyberuenesu 

cydohexylacetamide, rap. 75.0-87.0°C, by using 4^hydrcucyTT)ethyty (prepared as in Okrytiya. 

Izcbret 82 (1985)) in the MHsunoba step, and carrying out the subsequent steps as described above 

Example 32 : NH[t-Butyloxy)-2(RH(4-rnethQxyberc 

(733.0 mg, 1 .46 mmol) is dissolved in methylene chloride (60 mL) containing ethanoi (67.0 mg. 146 mmol), and the 
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reaction is cooled to - 10°C. Hydrochloric add gas (from a lecture bottle) is bubbled through for 15 minutes. The 
reaction is sealed, allowed to slowly warm to room temperature, and stirred for 6 days. The solvent is reduced to 
1/3 volume by evaporation and triturated with ether. The mixture is filtered, fitter cake removed, and dried in vacuo 
to provide N-hydraxy-2(RH(4-metrcxybenze^ hydro- 
chloride as a Tight tan solid, m.p. >160°C (dec). 
The starting material is prepared as follows: 

To a solution of ethyl 4-pyridyiacetate (11.17 g. 67.62 mmol) in 2N hydrochloric acid (100 mL) is added plati- 
num (IV) oxide (275 mg). The mixture is shaken in a Parr hydrogenation apparatus for 60 hours under a hydrogen 
pressure of 50 psi (= 3.45 bar). The reaction mixture is basrfied to pH 8-9 with saturated aqueous sodium carbonate 
and then washed with methylene chloride. The aqueous layer is concentrated in vacuo providing sodium 4-piperidyl 
acetate as a white solid. To a solution of the crude product (5.0 g, 30.3 mmol) in 3:1 water/dioxane (200 mL) at 0°C 
is added a solution of di-tert-butylcfi carbonate (6.38 g, 29.3 mmol) in diaxane (25 mL) in one portion. The doudy 
reaction mixture is warmed to room temperature and stirred overnight The mixture is then filtered, cooled to 0°C 
and atic&fied with cold 6N hydrochloric acid (pH=2-3).This solution is extracted with ethyl acetata The combined 
organic layers are dried (Na^SO^, and the solvent is evaporated to provide N-t-BOOp'peridine-4-acetic acid as a 
white crystalline solid. 

To a solution of N-t-BOC-piperidine-4-acetic acid (4.67 g, 19.22 mmol) in tetrahydrofuran at -78°C is added tri- 
ethyl amine (2.53 g, 24.99 mmol) followed by pivaloyl chloride (2.55 g, 21.14 mmol)- The resulting white slurry is 
stirred at -78°C for 15 minutes, warmed to 0°C for 45 minutes, then receded to -78°C. In a separate flask, (R)-{+)- 
4-benzyl-2-0Kazolk£none (4.09 g. 23. 1 mmol) is dissolved in tetrahydrofuran (50 mL) and 1 M n -butyl lithium in hex- 
anes (14.4 mL, 23.06 mmol) is added dropwise at -78°C. The solution is added via cannula to the aforementioned 
white slurry at -78°C. The reaction mixture is stirred at -78°C for 1 5 minutes, then warmed to room temperature over 
2.5 hours. The mixture is quenched with saturated aqueous sodium carbonate and the tetrahydrofuran is evapo- 
rated in vacua The remaining aqueous layer is diluted with water and extracted with ethyl acetata The combined 
organic extracts are washed with brine, dried (NaaSOJ, and the solvent is evaporated under vacuum. The product 
is purified by silica gel chromatography (75% to 50% hexane/ethyl acetate) to give 3^2-(N-t-BOC-4-piperidiny1)-1 - 
oxoethyl]^R)-(benzyl)-2-oxa2olidinona 

To a solution of 3^2^N-t-BOC^i*perxlinyO-l^oe (7.54 g, 18.76 mmol) in 

tetrahydrofuran (175 mL) at -78°C is added a 0.5 M solution of potassium bis (trimethylsttylamide in toluene (37.5 
mL, 18.76 mmol) dropwise. After stirring for 20 minutes at -78°C. a pre-coded solution of trisyiazkJe (7.25 g, 23.4 
mmd) in tetrahydrofuran (55 mL) is added via cannula at -78°C. The mixture is stirred for 1 5 minutes at -78°C, then 
acetic acid 3.38 g, 56.28 mmd) is added followed by immediate warming to room temperature through immersion 
in a water bath. The reaction mixture is stirred for 1.5 hours at room temperature. The tetrahydrofuran is removed 
under vacuum and the resulting residue is partitioned between saturated aqueous sodium carbonate and ethyl ace- 
tata The aqueous layer is removed and extracted with ethyl acetate. The combined organic extracts are washed 
with brine, dried (Na2S0 4 ). and concentrated in vacua The product is purified by silica gel chromatography (30% 
to 50% ethyl acetate/hexanes) to give 3-{2-(R)-azkjo-2-(N-t-BOC-4^erkfi 
lidinone. 

To a sdution of 3^2-<R)-azido-2-(N-BOC-4-pipe (5.84 g, 

13.17 mmd) in 3:1 tetrahydrofuran/water/200 mL) at 0°C is added 30% aqueous hydrogen peroxide (5.12 mL, 
52.67 mmd) followed by lithium hydroxide mcnohydrate (1.11 g, 26.34 mmd). The reaction mixture is stirred at 0°C 
for 1 hour. The mixture is quenched by addition of sodium sulfite (7. 1 g) at 0°C. The tetrahydrofuran is removed in 
vacuo and the remaining aqueous layer is further diluted with water. This aqueous layer is then washed with meth- 
ylene chloride and ackfified with 1N hydrochloric acid. The resulting acidic aqueous layer is extracted with ethyl 
acetata The combined organic extracts are dried (r^SOJ and concentrated in vacuo to provide crude 2-(R)- 
azkjo-2-(N-t-B(X>4-piperidinyr)acetic add. 

To a pre-stirred solution of tin (II) chloride (3.14 g, 16.55 mmd) in methand (100 mL) at 0°C is added 2-<R)- 
azkto-2-(N-t-BOC-4-piperidinyl)acetic acid (2.35 g, 8.27 mmd) in methand (25 mL) dropwisa The reaction mixture 
is stirred at 0°C for 10 minutes then warmed to room temperature overnight The methanol is removed in vacuo to 
provide crude R-(N-t-BOC-4-piperidinyt) glycine, which is used directly in the next reaction without purification. The 
crude product from the above reaction is dissolved in 2:1 daxane/water (120 mL) and triethylarrine (7.53 g, 74.43 
mmd) and coded to 0°C. To this mixture is added 4-methoxybenzenesulfonyl chloride (2.22 g, 10.75 mmd) and 
then the reaction mixture is warmed to room temperature over night The dioxane is removed in vacuo and the res- 
idue is partitioned between dilute aqueous sodium bicarbonate and ethyl acetata The basic aqueous layer is 
removed, addifed with 1 N hydrochloric acid, and extracted with ethyl acetata The resulting emulsion is passed 
through a cefrte pad washing with ethyl acetate. The organic filtrate is dried (N^SOJ and concentrated in vacuo 
to provide 2{RH(4-metrKixybenzenesuffo^ acetic acid as crude product 

A sdution of crude 2(R)-[(4^ethaxybenzenesulfonyQanra acid (2.88 g) in 

dimethytformamide (60 mL) containing N.N-dicydohexytamine (1.22 g, 6.73 mmd) and benzyl bromide (1.15 g, 
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6.73 mmoO is stirred at room temperature for 3.5 hours. To this same reaction mixture is again added benzyl bro- 
mide (1 .26 g, 7.4 mmd) followed by potassium carbonate (6.5 g, 47.1 1 mmol). The reaction mixture is stirred over 
the weekend at room temperature. The mixture is diluted with water and extracted with ethylacetate. The combined 
organic extracts are washed with brine, dried (NaaSO^), and concentrated in vacua The crude product is purified 
5 by silica gel chromatography (1 5% to 25% ethyl acetate/hexanes) to provide benzyl 2(R)-[(4-methoxybenzenesuI- 
fony1)(benzyf)-amirHD]-2^N-t- 

A solution of benzyl 2(RH(4-methoxybenzenesutfony1)(b acetate (2.0 

g, 3.3 mmol) in dichloromethane (50 mL) is cooled to 0°C and hydrochloric acid gas (from a lecture bottle) is bub- 
bled through for 10 minutes. The reaction mixture is warmed to room temperature over 30 minutes. The solvent is 
10 removed in vacuo to yield benzyl 2(RH(4-methoxybenzenesut^ ace- 
tate hydrochloride as a white foam. 

To a solution of benzyl 2(R)-{(4-methoxybenzene sulforiy0(benzy0arrirw>2^N-t-B^ acetate 
hydrochloride salt (1 .28 g. 2.35 mmol) heated to reflux is added sodium formate (480.0 mg, 7.06 mmd) and formal- 
dehyde (0.57 mL, 7.06 mmol). The reaction mixture is refluxed for 10 minutes, then two additional aliquots of for- 
te maldehyde (0.57 mL, 7.06 mmoQ are added at 10 minute intervals. The reaction mixture is refluxed for an additional 
3 hours. The formic acid is removed in vacuo and the residue is pardoned between saturated aqueous sodium 
bicarbonate and ethyl acetate. The basic aqueous layer is further extracted with ethyl acetate. The combined 
organic extracts are washed with brine, dried (Na 2 SC>4) and concentrated in vacuo to provide benzyl 2(B)-{(4~tr\e\h' 
oxybenzenesulfonyObenzyQarru^ acetate as a crude product A solution of this crude 

20 product (1.23 g) in 3N HQ (40 mL) is refluxed at 120°C for 2 days. The mixture is concentrated in vacuo to provide 
acid as a crude product To a solution of this crude product (1.08 g) in methylene chloride (75 mL) is added 1- 
hydroxybenzotriazoie (0.312 g, 2.31 mmol), 4-methylmorpholine (1.64 g, 16.17 mmol), O-t-butyihydroxylamine 
hydrochloride (870.0 mg, 6.93 mmoQ, followed by N^dimethyfammopropyfJ-N'-etty hydrochloride 
(576.0 mg, 3.0 mmol). The reaction mixture is stirred at room temperature overnight The reaction is then diluted 
25 with water and extracted with methylene chloride. The combined organic extracts are washed with brine, dried 
(Na2S0 4 ), and the solvent is evaporated. The crude product is purified by silica gel chromatography (3% to 7% 
methanol/methylene chloride containing 0.5% ammonium hydroxide) to give N-(t-butylcxy)-2(R)-{(4-methoxyben- 
zenesurtonyf)(benzy1)arri 

Example 33 : Preparation of 3000 capsules each containing 25 mg of the active ingredient, for example, N-hydroxy- 
30 2(R)-[I4-methQxybenzenesurfonyfl(3i hydrochloride: 





Active ingredient 


75.00 g 


35 


Lactose 


750.00 g 




Avicei PH 102 (m'croorystalUne cellulose) 


300.00 g 




Poiypiasdone XL (polyvinylpyrrolidone) 


30.00 g 




Purified water 


q.s. 


40 


Magnesium stearate 


9.00 g 



The active ingredient is passed through a No. 30 hand screen. 
45 The active ingredient lactose, Avicei PH 102 and Poiypiasdone XL are blended for 15 minutes in a mixer. The 

blend is granulated with sufficient water (about 500 mL), dried in an oven at 35°C overnight and passed through a 
No. 20 screen. 

Magnesium stearate is passed through a No. 20 screen, added to the granulation mixture, and the mixture is 
blended for 5 minutes in a mixer. The blend is encapsulated in No. 0 hard gelatin capsules each containing an 
so amount of the Wend equivalent to 25 mg of the active ingredient 

Claims 

1. A compound of the formula I 
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R 



O 
II 

HO-N-C 



Ri CHo o 
I I II 



C-N S-Ar 



(D 



H 




(a) wherein 

At is carbocyclic or heterocyclic aryl; 

R is hydrogen, lower alkyi, carbocyclic aryl-lower alkyl, carbocyclic aryl, heterocyclic aryl, biaryt, biaryf- 
lower alkyi, heterocyclic aryl-lower alkyl, mono- or poly-halo-lower alkyl, Qj-Cy-cycloalkyl, C3-C7- 
cycioalkyl-lower alkyl, (oxa or thiaJ-Qj-Ce-cycloalkyl, [(oxa or thia)-C3-C$-cydoalkyf]-lower alkyl, hydroxy- 
lower alkyl, acytoxy-fower alkyl, lower alkoxy-tawer alkyl, lower aJkyl-(thio, surfinyi or surfonyl) -lower alkyl, 
(amino, mono- or di -lower alkytami no) -lower alkyl, acylami no-lower alkyl, (N-iower alkyl-piperazino or N- 
carbocyclic or heterocyclic aryi-lcwer alkyfpiperazino)4ower alkyl, or (morpholino, thiomorpholino, piperid- 
ino, pyrrol idino, piperidyt or N-lower alkytpiperidyf)-lower alkyl; 

R 1 is hydrogen, lower alkyl, carbocyclic aryl-lower alkyl, carbocyclic aryl, heterocyclic aryl, biaryt, biaryi- 
tower alkyl, heterocyclic aryl-lower alkyl, mono- or poly-halo-lower alkyl, Gj-Cy-cycloalkyl, C3-C7- 
cycloalkyl-lower alkyl, hydroxy-lcwer alkyl, acylaxy-lower alkyl, lower ataxy-lower alkyl, (carbocyclic or 
heterocyclic aryt)-lower aJtaxy-lower alkyl, lower alkyKthio, sutfinyl or sulfonyQ-lower alkyl, (amino, mono- 
or d -lower aJkylami no) -lower alkyl, (N-lower alkyl-piperazino or N -carbocyclic or heterocyclic aryl-lower 
alkyfpiperazino)-lower alkyl, (morpholino, thiomorpholino, piperidino, pyrrol idino, pipehdyl or N-lower alkyl - 
piperidyQ-lower alkyl, acylamino-iower alkyl, pcperidyl or N-lower afkytpiperidyt; 

R 2 is hydrogen or lower alkyl; 

(b) or wherein R and Ri together with the chain to which they are attached form a 1 ,2,3,4-tetrahydro-isoquino- 
line, piperidine, axazolidine, thiazolidine or pyrroMne ring, each unsubstituted or substituted by lower alkyl; 
and Ar and R2 have meaning as defined under (a); 

(c) or wherein R 1 and R 2 together with the carbon atom to which they are attached form a ring system selected 
from C^-Cy-cycloalkane which is unsubstituted or substituted by tower aikyi; axa-cyclohexane, thia-cyclohex- 
ane, tndane, tetralin, piperidine or piperidine substituted on nitrogen by acyf, lower alkyl, carbocyclic or hetero- 
cyclic aryl-lower alkyl, (carboxy, esterified or arrtidated carboxy)-fower alkyl or by lower aikylsulibnyl; and Ar 
and R have meaning as defined under (a); 

wherein the term "carbocyclic aryl" means phenyl; phenyl that is mono-, <fi- or tri -substituted by one, two or 
three radicals selected from lower alkyl, lower ataxy, hydroxy, halogen, cyano, trifluoromethyl, lower aikyi ene- 
dioxy and axy-C^-Cj-aikylene; or 1- or 2-naphthyi; 

wherein the term "heterocyclic aryl" means pyridyl, quinoGnyl, isoqUndinyl, benzothienyl, benzofuranyl, benz- 

opyranyl. benzothiopyranyl, furanyl, pyrrolyl, thiazolyf, oxazolyi, isoxazoryl, triazoryl, tetrazotyl, pyrazdyl, imida- 

zotyl. ttienyi, or any said radical substituted by lower aikyi or halogen; 

wherein the term "lower refers to organic radicals with up to and including 7 carbon atoms; 

or a pharmaceutical fy acceptable prodrug derivative thereof selected from such hydroxamic acids in which the 

CONHOH group is derfvatized in form of an O-acyi or an O-benzyi derivative, in which O-benzyl derivative the 

benzyl group is unsubstituted or mono-, di- or tri-substrtuted by substrtuents selected from lower alkyl. lower 

alkoxy, amino, nrtro, halogen and trifluoromethyl; 

or a pharmaceuticairy acceptable salt thereof. 

A compound according to daim 1 of the formula la 
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X^ 

O CH 2 O 

II I I II 
HO— N-C-C N S— Ar fl a ) 

I I II V 

H R 2 O 

wherein X represents methylene or 1 ,2-ethytene each unsubstrtuted or substituted by lower aJkyl, or X represents 
oxygen, sulfur, or 1 ,2-phenytene; Ar and R2 have meaning as defined in daim 1 ; or a pharmaceutical^ acceptable 
prodrug derivative thereof as defined in daim 1 ; or a pharmaceutical ly acceptable salt thereof. 

3. A compound according to claim 1 of the formula lb 

R 

O CH 2 O 
HO— N — C — — C— — N S Ar (lb) 

Y 



wherein Y is a direct bond, C^^-straight chain alkylene optionally substituted by lower alkyl, CH 2 OCH 2 , 
CH2SCH2, 1 ,2-phenylene, Ofe-I ,2-phenylene or ChfeNCR^-Ch^ in which Re represents hydrogen, lower alkanoyt, 
di-lower alkylamino-lower alkanoyl, aroyl, carbocydic aryi-lower alkanoyt, lower aJkyl, carbocyclic or heterocylic 
aryl -lower alkyl, (carboxy, esterified or amidated carboxy) -lower alkyl or lower aJkylsulfonyl; Ar and R have meaning 
as defined in claim 1 ; or a pharmaceutical^ acceptable prodrug derivative thereof as defined in claim 1 ; or a phar- 
maceutical^ acceptable salt thereof. 

4. A compound according to claim 3 of the formula Ic 

R 
I 

O CH 2 O 

II I II 
HO— N-C -^r N S Ar 



-N-C -p^r- N« 

"TJ 



II ac) 

O 



in which Y* represents oxygen, sulfur, a direct bond, methylene or methylene substituted by lower alkyl, or NR$; Re 
represents hydrogen, lower alkanoyl, di-lower aikyiamino-lower alkanoyl, carbocydic aryi-lower alkanoyl, lower 
alkyl, carbocyclic or heterocyclic aryl -tower aikyt, (carboxy, esterified or amidated carboxy)-lower alkyl or lower 
alkytsulfonyt; Ar and R have meaning as defined in daim 1; or a pharmaceutical^ acceptable prodrug derivative 
thereof as defined in claim 1 ; or a pharmaceuticaUy acceptable salt thereof. 

5. A compound of formula I 
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O 
It 



Ri CH9 

1 1 



HO-N-C-C-N- 

> I 
R 2 



H 



O 
II 

-S -Ar 
II 
O 



(D 



wherein Ar is phenyl which is unsubstituted or mono-, cS- or tri-substituted by C-i-C^-altooxy, hydroxy; by phe- 
nyi-lower aJkoxy wherein phenyl is unsubstituted or substituted by lower alkyl, lower alkoxy, halogen or trtftuor- 
omethyl; by heterocyclic aryl-tower alkoxy wherein heterocyclic aryl is selected from pyndyl, tetrazolyi, triazolyl, 
thiazdyi, thienyt, imidazolyl and quindinyl, each unsubstituted or mono- or disubstituted by lower alkyl or hal- 
ogen; by Ca-Cy-cydoalkyl-lower alkoxy, (lower alkyl, phenyi-lower alkyl or C^-Cy-cydoalkyt-tower alkyQ-thio. 
lower aJkyloxy-lower alkoxy. halogen, lower alkyl, cyano, nitro, trifluoromethyt, lower alkyl-(suifinyl or sulfbnyl), 
amino, mono- or di-lower aJkylamino or, on adjacent carbon atoms, by C 1 -C^alkyienediaxy or axy-C^-Cj- 
alkylene; or Ar is thienyt. isoxazdyl or thiazdyi each of which is unsubstituted or mono- or di-substituted by 
lower alkyl; 

R is hydrogen, lower alkyl, phenyi-lower alkyl wherein phenyl is unsubstituted or substituted by lower alkyl, 
lower alkoxy, halogen or trifiuoromethyi; phenyl which is unsubstituted or mono-, di- or tri-substituted by lower 
alkoxy, hydroxy, halogen, lower alkyl, cyano. nrtro, triftuoromethyl. lower alkyi-(thio, sutfiny! or sulfbnyl), amino, 
mono- or cS -lower aJkylamino or, on adjacent carbon atoms, by C 1 -C 2 -alkylenediaxy or oxy-C^-Cs-alkyiene; or 
a heterocyclic aryl radical selected from pyndyl, tetrazolyf. triazolyl, thiazdyi. thienyl. imidazolyl and quinolinyl, 
each unsubstituted or mono- or disubstituted by lower alkyl or halogen; biphenytyl which is unsubstituted or 
substituted by lower alkyl, lower alkoxy, halogen, trifluorm ethyl or cyano; biphenylyl-tower alkyl wherein biphe- 
nylyl is unsubstituted or substituted by lower alkyl, lower alkoxy, halogen, trifluormethyl or cyano; (pyridyl, 
thienyl, quinolinyl or thiazdyQ-lower alkyl, trifluormethyl, (^-Cy-cycloalkyt, Cs-CT-cydoalkyi-lower alkyl, (oxa or 
thia)-C3-C 6 -cyctoalkyl ( [(oxa or triiaJ-Cs-Cg-K^cloalkyq-lower alkyl, hydroxy-lower alkyl, lower alkanoylaxy-lower 
alkyl, lower alkoxy-lower alkyl, lower alkyl -(thio, sulfinyf or suHbnyQ-lower alkyl, (amino, mono- or di-lower 
aikylamino)-lower alkyl, lower alkancytamino-tower alkyl, (N-lower alkyl -piperazi no or N-phenyl-lower alkyl- 
piperazinoj-tower alkyl or (morphofina thiomorphoGno, piperidino, pyrrolidine, piperidyl or N-lower aJkytpiperi- 
dyQ-lower alkyl; 

R 1 is hydrogen, lower alkyl; phenyl-tawer alkyl wherein phenyl is unsubstituted or substituted by lower alkyl, 
lower alkoxy. halogen, trifiuoromethyi or. on adjacent carbon atoms, by C 1 -C 2 -alkylenedioxy or axy-CVQr 
alkylene; phenyl which is unsubstituted or substituted by lower alkyl, lower alkoxy, halogen or trifiuoromethyi; 
pyridyl, thienyl, biphenyiyt, biphenyfyJ-tower alkyl; heterocyclic aryl-tower alkyl wherein heterocyclic aryl is 
selected from triazolyl, pyrazoryl. pyridyl, imkJazdyl and tetrazolyl each unsubstituted or substituted by lower 
alkyl; trifiuoromethyi, Cg-CrcycloaJkyl, C3-C7-cydoalkyi- lower alkyl, hydroxy-lower alkyl, lower alkanoyioxy- 
lower alkyl, lower alkoxy-lower alkyl, (phenyl or pyridyQ-tower alkoxy-lower alkyl, lower alkyHthio, sutfinyl or sul- 
fbnyl) -lower alkyl, (amino, mono- or <S -lower aikylamino)-tower alkyl, (N-lower alkyl -pip erazino or N-phenyl- 
lower afkylpiperazino)-lower alkyl* (morpholina thtomorphdino, piperidino. pyrrdidino, piperidyl or N-lower 
alkytpiperidyf) -tower alkyl, lower alkanoytamino-lower alkyl; R3 -CON mower alkyl wherein R3 represents (di- 
lower aJkylamino, N-lower alkylpiperazino, morphofino, thjomorpholino, piperidno. pyrrdidino or N-alkylpiperi- 
dyO-tower alkyl; piperidyl or N-tower alkylpperidyl; 

R 2 is hydrogen or tower alkyl; 

(b) or wherein R and R 1 together with the chain to which they are attached form a 1 ,2,3, 4-tetrahydro-isoqu inc- 
line, piperidino. cxazdicfine, thiazoOdine or pyrrolidine ring, each unsubstituted or mono- or di-substituted by 
lower alkyl; and Ar and R2 have meaning as defined under (a); 

(c) or wherein R 1 and R2 together with the carbon atom to which they are attached form a ring system selected 
from C3-Crcydoaikane which is unsubstituted or substituted by lower alkyl; oxa-cydohexane, thia-cydohex- 
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ane, indane, tetraiin and pipehdine which is unsubstituted or substituted on nitrogen by lower alkanoyl, di-lower 
alkyiairino-lower alkanoyl, lower alkoxycarbonyl, (mocpholino, thiomorpholino or pipen<iino)-carbonyl, lower 
alkyl, (phenyl or pyridyl) -lower aJkyl, (carboxy, lower altaxycarbonyl, benzykaxycarbonyl, aminocarbonyi or 
mono- or di-lower alkylaminocartDonyO-lower aikyi or by lower aikytsulfonyl; and Ar and R have meaning as 
defined under (a); 

wherein the term lower" refers to organic radicals with up to and including 7 carbon atoms; 

or a pharmaceutical^ acceptable prodrug derivative thereof selected from such hydroxamic acids in which the 

CONHOH group is derivatized in form of an O-acyl or an O-benzyl derivative, in which O-benzyl derivative the 

benzyl group is unsubstituted or mono-, di- or tri -substituted by substituents selected from lower alkyl, lower 

alkaxy. amino, nrtro, halogen and trifluoromethyl; 

or a pharmaceutically acceptable salt thereof. 

A compound of formula I according to daim 5 wherein Ar is phenyl which is unsubstituted or mono-, di- or tri -sub- 
stituted by CrCy-altocy, hydroxy, phenyl -lower alkaxy, ^-Cr-cydoaJkyi-tower alkaxy, lower aJkylaxy-lower aJkoxy, 
halogen, lower alkyl. cyano, nrtro, trifluoromethyl, lower aikyl -{suit inyl or suffbnyf), amino, mono- or di-lower 
alkytamino or, on adjacent carbon atoms, by C 1 -C 2 -aJkylenedoxy or oxy-C2-C3-alkylene; or Ar is thienyi, isoxazolyl 
or thiazolyl each of which is unsubstituted or mono- or di-substituted by lower alkyl; 

R is hydrogen, lower alkyl, phenyl-lower alkyl; phenyl which is unsubstituted or mono-, <fi- or tri -substituted by 
lower alkaxy, hydroxy, halogen, lower alkyl, trifluoromethyl, or, on adjacent carbon atoms, by C 1 -C 2 -aikylenedi- 
oxy or oxy-C^-^-alkyfene; or a heterocyclic aryt radical selected from pyridyl, thiazolyl and quinolinyl, each 
unsubstituted or mono- or disubstituted by lower alkyl; biphenytyl; btphenylyl-lower alkyl; (pyridyl or thienyl)- 
lower alkyl, trifluormethyl, CVCrcydoalkyl, C 3 -C 7 -cydoaJky1-to w «' alkyl, (oxa or thiaJ-Qj-Cg-cydoalkyl, [(oxa 
or thia)-C3-Cs-cycloalkyl]-lower alkyl, hydraxy-lower alkyl, (N-lower alkyl-piperazino or N-phenyl-lower alkyl- 
piperazino)-tower alkyl or (morpholino, thiomorpholino, piperkfino, pyrrol idino, piperidyl or N-lower alkytpiperi- 
dyO-tower alkyl; 

R 1 is hydrogen, lower alkyl; phenyl-lower alkyl wherein phenyl is unsubstituted or substituted by lower alkyl, 
lower alkaxy, halogen, trifluoromethyl or, on adjacent carbon atoms, by C-j-CValkylenediaxy; biphenyiyl-lower 
alkyl; heterocydic aryl-lower alkyl wherein heterocyclic aryl is selected from thiazolyl, pyrazolyl, pyridyl, imida- 
zolyl and tetrazolyl each unsubstituted or substituted by lower alkyl; Qj-Crcydoalkyl, Ca-Cz-cydoalkyl-lower 
alkyl, hydroxy-tower alkyl, (phenyl or pyridyl) -tower ataxy-lower aikyl, tower alkyi-fthio, sutfinyl or sulfonyt)- 
lower alkyl, (amino, mono- or di-tower alkytamino)-Jower aikyl, (N-lower alkyl-piperazino or N-phenyHower 
alkyipperazino)-lower alkyl, (morphoGno, thiomorpholino, piperkf no, pyrrolidino, piperidyl or N-lower alkyf- 
piperidyO-tower alkyl, lower aikanoytamino-lower alkyl; R3-CONH-lower alkyl wherein R3 represents (di-lower 
alkyiamtno, N-lower aJkyiptperazino, morpholino, trtomonphofino, piperkfino, pynroOdino or N-alkylpiperidyl)- 
lower alkyl; piperidyl or N-lower alkylpiperidyl; 

R2 is hydrogen or lower alkyl; 

(b) or wherein R and R<, together with the chain to which they are attached form a thiazoiidine a pyrrolidine 
ring, each unsubstituted or mono- or di-substituted by lower alkyl; and Ar and R2 have meaning as defined 
under (a); 

(c) or wherein R 1 and Rg together with the carbon atom to which they are attached form a ring system selected 
from C3-C7-cyctoalkane which is unsubstituted or substituted by lower alkyl; oxa-cyctohexane, thia-cydohex- 
ane and piperidine which is unsubstituted or substituted on nitrogen by lower alkanoyl, di-lower alkytamino- 
iower aikanoyl, lower alkoxycarbonyl, (morphoOno, thiomorpholino or piperidino)-carbonyl, lower alkyl, (phenyl 
or pyridyQ-tower alkyl, (carboxy, lower alkoxycarbonyl, aminocarbonyi or mono- or di-lower alkylaminocarbo- 
nyf)-lower alkyl or by lower aikytsulfonyl; and Ar and R have meaning as defined under (a); 

a pharmaceutically acceptable prodrug derivative thereof as defined in daim 5; or a pharmaceutically accept- 
able salt thereof. 



A compound of the formula II 
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i-cc - 

O R 5 



wherein 

R is hydrogen. lower aikyl, carbocydic aryi-lower alkyl, carbocydic aryl. heterocyclic aryl, biaryi, biaryHower 
aJkyl, heterocydic aryi-lower alkyl, mono- or pory-haJo- lower alkyl. Cs-Cy-cydoalkyi. C^-Cy-cydoalkyHower 
alkyl, (oxa or thiaJ-Ca-Ce-cycloalkyi, [(oxa or thia)-C3-C 6 -cydoalkyl] -lower alkyl, hydroxy-lower alkyl. acyloxy- 
lower alkyl, lower alknxy-lower alkyl, lower alkyHthio. suff inyt or surfonyf) -tower alkyl, (amino, mono- or di-lower 
alkylami no) -lower alkyl, acytamino-lower alkyl, (N -lower alkyl -piperazino or N -carbocyclic or heterocydic aryi- 
lower alkylpiperazino)-lower alkyl, or (morpholina thiomorphofino, piperidino, pyrrdidino or N-lower alkylpiperi- 
dyO-lower alkyl; 

R 1 is hydrogen, lower alkyl, carbocydic aryi-lower alkyl, carbocyclic aryl, heterocydic aryi, biaryi, biaryi -lower 
alkyl, heterocydic aryi-lower alkyl, mono- or poly-halo-lower alkyl, Cs-Cy-cydoaJkyl, C s -C7-cydoaikyHower 
alkyl, hydroxy-lower alkyl, acyicxy-lower alkyl, lower aikoxy-tower alkyl, lower alkyHthio, sutfinyl or sulfonyi)- 
lower aikyl, (amino, mono- or dHower aikyiamino)-lower alkyl. (N-lower alkyl -piperazino or N-carbocydic or 
heterocydic aryi-lower aikytpiperazino)-lcwer alkyl, (morpholino, thiomorphofino, piperidino, pyrrolidine piperi- 
dyl or N-lower alkylptperidyQ-lower alkyl, piperidyl, N-lower aikytpiperidyl, or acytamino-lower alkyl represented 
by R 3 -CONH-lower alkyl; 

R 2 is hydrogen; 

R 3 in Ra-CONH-lower alkyl is lower alkyl, carbocyclic or heterocyclic aryl, di-lower aJkytamino, N-lower alkyi- 
piperazino, morpholino, thiomorphoGno, piperidino, pyrrolkfino, N-alkytptperidyl. or (di-lower alkytarrrino, N- 
lower alkytptperazino. morpholino, thiomorphdino, piperidino, pyrrolidine pyridyl or N-lower aikytpiperidyl) - 
lower alkyl; 

R 4 is hydrogen, lower alkoxy, hydroxy, carbocydic or heterocydic aryi-lower aikoxy, lower alkytthio or carbocy- 
dic or heterocydic aryi-lower alkytthio, lower alkylaxy-lower alkoxy, halogen, trifluoromethyi, lower alkyl, nrtro 
orcyano; 

R 5 is hydrogen, lower alkyl or halogen; 

or R 4 and R5 together on adjacent carbon atoms represent methyl enedioxy, ethyienedioxy, oxy ethylene or oxy- 
propytene; 

wherein the term "carbocydic aryl" means phenyl; phenyl that is mono-, cfi- or tri-sub6tituted by one, two or 
three radicals selected from lower aikyl, lower alkoxy, hydroxy, halogen, cyano. trifluoromethyi, lower aikyl ene- 
dioxy and axy-<VC3-aJky1ene; or 1- or 2-naphthyl; 

wherein the term "heterocyclic aryl" means pyridyl, quindinyi, isoqiindinyl, benzothienyl, benzofuranyl, benz- 

opyranyl, benzothiopyranyl, furanyl, pyrroiyl, thtazoiyl, oxazoryl, isoxazotyl, triazoryl, tetrazoiyl, pyrazdyl, imida- 

zoiyi, trienyl, or any said radical substituted by lower aikyl or halogen; 

wherein the term "lower" refers to organic radicals with up to and induding 7 carbon atoms; 

or a pharmaceutical^ acceptable prodrug derivative thereof selected from such hydroxamic adds in which the 

CONHOH group is derivatized in form of an O-acyl or an Obenzyi derivative, in which O-benzyl derivative the 

benzyl group is unsubstrtuted or mono-, di- or tri-substituted by substituents selected from lower alkyl. lower 

alkoxy, amino, nrtro, halogen and trifluoromethyi; 

or a pharmaceutically acceptable salt thereof. 

A compound of formula II 
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01) 

R 5 



wherein 

R and R 1 together with the chain to which they are attached form a 1 ,2,3,4-tetrahydro-isoquinoline, piperidine. 
thiazolidine or pyrrolidine ring; 
R2 is hydrogen; 

R4 is hydrogen, lower altoxy, hydroxy, carbocydic or heterocyclic aryi-lower alkoxy, lower aJkytthio or carbocy- 
dic or heterocydic aryi-lower aikyithio, lower alkyloxy-lcwer alkoxy, halogen, trifluoromethyl, lower alkyi, nrtro 
or cyano; 

R 5 is hydrogen, lower alkyi or halogen; 

or R 4 and R 5 together on adjacent carbon atoms represent m ethyl enedicocy, ethylenedioxy, axy ethylene or oxy- 
propylene; 

wherein the term "carbocydic aryl" means phenyl; phenyl that is mono-, da- or tri-substituted by one, two or 
three radicals selected from lower alkyi, lower alkoxy. hydroxy, halogen, cyano, trifluoromethyl, lower alkylene- 
dioxy and axy-C^-Qj-aJkylene; or 1 - or 2-naphthyl; 

wherein the term "heterocydic aryl" means pyridyl, quindinyl. isoquindinyl. benzothienyl, benzofuranyl. benz- 

opyranyl, benzothiopyranyl. furanyt, pyrroryl, thiazolyt, axazolyi, isaxazolyl, triazolyt, tetrazdyi, pyrazdyt, imida- 

zolyl, thienyi, or any said radical substituted by lower alkyi or halogen; 

wherein the term lower" refers to organic radicals with up to and including 7 carbon atoms; 

or a pharmaceutical^ acceptable prodrug derivative thereof selected from such hydroxamic acids in which the 

CONHOH group is derivatized in form of an O-acyi or an O-benzyl derivative, in which Obenzyl derivative the 

benzyl group is unsubstrtuted or mono-, di- or tri-substituted by substituents selected from lower alkyi, lower 

alkoxy, amino, nrtro, halogen and trifluoromethyl; 

or a pharmaceutical^ acceptable salt thereof. 

A compound of formula II 

R 

1 

T c ~i — <ro 

H R 2 O R 5 



wherein 

R is hydrogen, lower alkyi, carbocydic aryi-lower alkyi, carbocycfic aryl, heterocydic aryl, biaryl, biaryWower 
alkyi, heterocydic aryi-lower alkyi, mono- or pory-halo-tower alkyi, C3-CrcydoaJky1. C3-CrcydoalkyHower 
alkyi, (oxa or thia)-C3-Ce-cydoalkyl, [(oxa or thia)^-Ce<ydoafl<yi]-tower alkyi, hydroxy-icwer alkyi, acytaxy- 
fower alkyi. lower alkoxy -lower alkyi. lower aikyl-(thso, surfinyl or surtonyl) -tower alkyi. (amino, mono- or dMower 
alky1amino)-k>wer alkyi, acylamino-lower aJkyi, (N-tower alkyi -piperazino or N-camocycfic or heterocydic aryi- 
lower alkylpiperazinoHower alkyi, or (morpholino, thfomorphofino, piperidino, pyrrdidino or N-lower alkyipiperi- 
dy1)-lower alkyi; 

R 1 and R2 together with the carbon atom to which they are attached form a ring system selected from 
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cyclohexane, cydopentane, oxacydohexane, thiacydohexane, indane, tetralin, piperidine or piperidine substi- 
tuted on nitrogen by acyt. lower alkyi, carbocydic or heterocyclic aryl-lower aJkyl or by lower alkyteuifonyt; 
R 4 is hydrogen, lower aikoxy, hydroxy, carbocydic or heterocydic aryi- tower alkaxy, lower alkytthio or carbocy- 
die or heterocydic aryl-lower alkytthia, lower alkyi axy^ower alknxy, halogen, trifluoromethyl, lower alkyi, nitro 
or cyano; 

R 5 is hydrogen, lower alkyi or halogen; 

or R 4 and R 5 together on adjacent carbon atoms represent methyl en edioxy, ethyl enedioxy, oxy ethylene or oxy- 
propylene; 

wherein the term "carbocydic aryi" means phenyl; phenyl that is mono-, cfi- or tri -substituted by one, two or 
three radcals selected from lower alkyi, lower aikoxy, hydroxy, halogen, cyano, trifluoromethyl, lower alkylene- 
dioxy and axy-C2*C3-aiky1ene; or 1 - or 2-naphthyi; 

wherein the term "heterocydic aryl" means pyridyl, quinolinyl, isoquindinyl, benzothienyl, benzofuranyt, benz- 

opyranyl, benzothiopyranyl, furanyl, pyrrolyl, thiazolyi, oxazdyl, isoxazoiyl. triazolyl, tetrazolyl, pyrazdyi, imida- 

zolyi, thienyl, or any said radical substituted by lower alkyi or halogen; 

wherein the term lower" refers to organic radicals with up to and including 7 carbon atoms; 

or a pharmaceutical ly acceptable prodrug derivative thereof selected from such hydroxarrric acids in which the 

CONHOH group is derivatized in form of an O-acyl or an Obenzyl derivative, in which O-benzyi derivative the 

benzyl group is unsubstrtuted or mono-, di- or tri -substituted by substituents selected from lower alkyi, lower 

alknxy, amino, nitro, halogen and trifluoromethyl; 

or a pharmaceutical^ acceptable salt thereof. 

1 0. A compound of formula 111 



wherein R represents lower alkyi, trifluoromethyl, Cs-Cy-cydoaikyl, (axa or thia)-C 4 -C 5 -cydoalkyl, biaryl, carbocy- 
dic monocyclic aryl or heterocydic monocydic aryl; represents hydrogen, lower alkyi, C 5 -C7-cydoalkyl, mono-- 
cydic carbocydic aryl, carbocydic aryl-lower alkyi, heterocydic aryl -lower alkyi, lower alkoxy-tower alkyi, lower 
alkyl-(thia sulf inyl or surfony1)-lower alkyi. dHower alkytamino-lower alkyi. (N-lower alkylpiperaztno, morpholino. thi- 
omorphdino, ptperidino or pyrrdidino)-lower alkyi or l^-CONH-lower alkyi; R3 represents toner alkyi, carbocydic 
aryi. heterocyclic aryl, di-lower aikylamino, N-lower aikyipiperazino, morpholino, thiomorphdino, ptperidino, pyrro- 
lidine, N-alkytpiperidyi, or (di-lower aikylamino, N-lower aikyipiperazino. morpholino, thiomorpholino, piperidino, 
pyrrdidino or N-alkylpiperidyl) -lower alkyi; R4 represents lower aikoxy or carbocydic or heterocyclic aryl-lower 
aikoxy; 

wherein the term "carbocydic aryi" means phenyl; phenyl that is mono-, di- or tri -substituted by one. two or three 
radicals selected from lower alkyi. lower aikoxy, hydroxy, halogen, cyano, trifluoromethyl, lower alkylenedicxy and 
axy-C2-C3-alkylene; or 1- or 2-naphthyi; 

wherein the term "carbocydic monocydic aryl" means phenyl; phenyl that is mono-, cfi- or tri-substrtuted by one, 
two or three radicals selected from lower alkyi, lower aikoxy, hydroxy, halogen, cyano, trifluoromethyl, lower alkyi en- 
edioxy and axy-CVQralkylene; 

wherein the term "heterocydic aryl" means pyridyl, quinolinyl, isoquindinyl, benzothienyl, benzofuranyl, benzopyra- 
nyi, benzothiopyranyl, furanyl, pyrrolyl, thiazdyl, oxazolyl. isoxazoiyl, triazdyl, tetrazdyl, pyrazoiyi, imidazdyl, 
thienyl, or any said radical substituted by lower alkyi or halogen; 

wherein the term "heterocydic monocydic aryl" means pyridyl, furanyl, pyrrolyl, thiazdyl, axazoryl, isoxazdyi, tria- 
zdyl, tetrazdyl, pyrazoiyi, imidazdyl, thienyl, or any said radical substituted by lower alkyi or halogen; 
wherein the term lower" refers to organic radicals with up to and induding 7 carbon atoms; 
or a pharmaceutical^ acceptable prodrug derivative thereof selected from such hydroxamic acids in which the 
CONHOH group is derivatized in form d an O-acyl or an O -benzyl derivative, in which O-benzyi derivative the ben- 
zyl group is unsubstrtuted or mono-, di- or tri-substituted by substituents selected from lower alkyi, lower aikoxy. 
amino, nrtnx halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof. 



R 
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11. A compound of formula 111 according to claim 10 wherein R represents heterocyclic monocyclic aryl selected from 
tetrazoiyi, triazolyl, thiazofyf, irridazofyi and pyridyi, each unsubstituted or substituted by lower aJkyl; or R repre- 
sents phenyl or phenyl substituted by lower aikyl, lower aikoxy, halogen a triffuoromethyl; R 1 represents lower aikyl, 
cydohexyi, or R 3 -CONH-lower aikyl wherein R3 represents (di -lower aikytamino, N-lower alkylpiperazino, mor- 
pholino, thiornorpholino, piperidino, pyrrolldino or N-aJkyipiperidyf)-lower aikyl; and R4 represents lower aikoxy or 
phenyl-lower aikoxy; or a pharmaceutically acceptable prodrug derivative thereof as defined in claim 10; or a phar- 
maceuticaily acceptable salt thereof. 

12. A compound of formula III according to claim 10 wherein R represents 2-, 3- or 4-pyridyl or phenyl; R 1 represents 
C r C 4 -alkyl, cyclohexyl or R3-CONH-C r C 4 -alkyl wherein R3 represents di-C 1 ^-alkylamino-^ -CHower aikyl; 
and R4 represents lower aikoxy; or a pharmaceutical^ acceptable prodrug derivative thereof as defined in claim 1 0; 
or a pharmaceutically acceptable salt thereof. 

13. A compound of formula III according to claim 10 wherein R represents 3-pyridyl or 4-pyridyl; R 1 represents isopro- 
pyl or cyclohexyl; and R 4 represents lower aikoxy; or a pharmaceutically acceptable prodrug derivative thereof as 
defined in claim 10; or a pharmaceutically acceptable salt thereof. 

14. A compound according to any one of claims 1-13 wherein the asymmetric carbon to which is attached R 1 is 
assigned the (R)-configuratton. 

15. A compound according to claim 1 which is N-hydraxy-2(R)^4-methoxyberu 

ylbutanamide, a pharmaceutically acceptable prodrug derivative thereof as defined in claim 1 1 or a pharmaceuti- 
cally acceptable salt thereof. 

16. A compound according to claim 1 1 which is N-hydroKy-2(R)-Q4-methaxy^ 
ylbutanamide or a pharmaceutically acceptable salt thereof. 

17. A compound acoordng to claim 11 which is N-riydroxy-2(R)-(I4-meth^ 
cydohexylacetamide or a pharmaceutically acceptable salt thereof. 

18. A compound according to daim 1 1 which is N-hydroxy-2(R)-fl4-metr^^ 
pentanamide or a pharmaceutically acceptable salt thereof. 

19. A compound according to claim 1 1 which is N-hydraxy-2(R)-fl4-methoxybera 
dimethylglycyf) amino] hexanamide hydrochloride or a pharmaceutical^ acceptable salt thereof. 

20. A pharmaceutical composition comprising a compound according to any one of claims 1 to 19 and a pharmaceuti- 
cally acceptable carrier. 

21 . A compound according to any one of claims 1 to 1 9 for use in a method for the therapeutic treatment of the animal 
or human body. 

22. A compound according to any one of claims 1 to 19 for use in the treatment of stromelysin and codagenase 
dependent conditions. 

23. The use of a compound according to any one of claims 1 to 1 9 tor the manufacture of a pharmaceutical composi- 
tion. 

24. The use of a compound according to any one of daims 1 to 19 for the manufacture of a pharmaceutical composition 
for the treatment of stromerysin and coilagenase dependent conditions. 

25. A process for the preparation of a compound of formula I according to daim 1 , which comprises condensing a car- 
boxyiic acid of formula IV, 
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R 
I 

O Ri CH,0 

II I I II (IV) 
HO-C — C — N-S-Ar 

1 J! 
R 2 O 



or a reactive functional derivative thereof, wherein R, R 1f R 2 and Ar having meaning as defined in claim 1, with 
hydroxyfamine of formula V, 

NHs-OH (V) 

optionally in protected form, or a salt thereof; 

and, if necessary, temporarily protecting any interfering reactive group(s), and then liberating the resulting com- 
pound of the invention; and, if required or desired, converting a resulting compound of the invention into another 
compound of the invention, and/or, if desired, converting a resulting free compound into a salt or a resulting salt into 
a free compound or into another salt; and/or separating a mixture of isomers or racemates obtained into the single 
isomers or racemates; and/or, if desired, resolving a racemate into the optical antipodes. 

PatentansprQche 

1 . Verbi ndung der Forme! I 



II I 1 I 2 ll 

HO N-C-C N S Ar (I) 

I I II 
H R 2 O 



(a) worin 

Ar carbocycfisches Oder heterocydisches Aryl bedeutet; 

R Wasserstoff, Niederalkyj, carbocydisches Aryiniederaikyl, carbocydisches Aryl, heterocyclisches Aryl, 
Biaryf, BiaryiniederaJkyt, heterocyclisches Aryiniederaikyl, Mono- Oder Potyhalogenniederalkyi. C3-G7- 
CydoaJkyl. C^-CrCydoalkyiniederaJkyl, (Oxa- Oder Thia-)-C 3 -€ 6 -<3Ck>alky1, [(Oxa- Oder Thia-KVCg- 
cydoalkyflniederalkyl, Hydrcxyniederaikyl, Acyfoxyniederalkyl, Niederalkoxyniederalkyl, Niederalkyl(-thio- 
, -sulfinyl- Oder -surfonyl-)raed eraikyl, (Amino-, Mono- Oder Diriederalkylantino-)Nederalkyl, Acylamtnorrie- 
deralkyl, (N-NiederaJkylpiperazino- Oder N-carbocydisches Oder heterocydisches Arytniederalkylptpera- 
zino-)niederaJkyl oder (Morphoiino-, Thiomorphofino-, Piperfcfino-, Pyrrol idi no- , Piperidyt- oder N- 
Niederalkyfpiperkjyl-)niederalkyi darstellt; 

R 1 Wasserstoff, Niederalkyl, carbocydisches Aryiniederaikyl, carbocycfisches Aryl, heterocydisches Aryl, 
Biaryf, Bi aryiniederaikyl, heterocydisches Aryiniederaikyl, Mono- oder Polyhalogenniederaikyi, C3-C7- 
Cydoaikyl, Ca-Cy-Cyctoalkytnied eraikyl , Hydrcxyniederaikyl, Acyloxyniederalkyl, Niederalkoxyniederalkyl, 
(carbocydisches oder heterocydisches Aryl-)niederalknxyniederalkyl, Niederaiky1(-thk>-, -surfinyl- oder - 
suiforryi-Jniederalkyl, (Amino-, Mono- Oder Diniederalkylarrino-Jniederalkyl, (N-Niederaikylpiperaztno- 
Oder N -carbocydisches oder heterocydisches Arylniederalkylptperazino-Jnied eraikyl, (Morphoiino-, Thto- 
morphoiino-, Piperidino-, Pyrrolidino-, Piperidyl- oder N-Niederalkytp^erkJyi-)niederaikyl, Acylaminonie- 
d eraikyl, Piperidyl oder N-Niederalkylpiperidyi darstellt; 
R 2 Wasserstoff oder Niederalkyl darstellt; 
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(b) Oder, worin R und R 1 zusammen mit der Kette, an die sie gebunden sind, einen 1 ,2,3,4-Tetrahydroisochi- 
nofin-, Ptperidin-, Oxazolidin-, Thiazofidin- oder Pyrrdidinring bilden, jeweiis unsubstituiert Oder mrt Niederalkyl 
substituiert; und Ar und R 2 , die urrter (a) def inierten Bedeutungen aufweisen; 

(c) Oder, worin R 1 und R 2 zusammen mit dem KohlenstofiatDm, an das sie gebunden sind, ein Ringsystem bil- 
den, ausgewdhrt a us Cs-Cy-Cydoaikan, das unsubstituiert oder mit Niederalkyl substituiert ist; Oxacydohe- 
xan, Thiacydohexan. Indan, Tetralin, Ptperidin oder Piperidin, am Stickstoffatom mit Acyl, Niederalkyl. 
carbocyclischem oder heterocycfischem Arylniederaikyl, (Carboxy-, verestertem oder amidiertem Carboxy- 
JniederaJkyl oder mit Niederalkylsulfonyl substituiert; und Ar und R die urrter (a) definierte Bedeutung aufwei- 
sen; 

wobei der Ausdruck "carbocydisches Aryt" Phenyl; Phenyl, das mit ein, zwei oder drei Resten, ausge- 
wdhlt aus Niederalkyl, Niederaltaxy. Hydroxy, Halogen, Cyano, Trifluor methyl, Niederalkyl end ioxy und Oxy-CV 
C3-aIky1en, mono-, di- oder trisubstituiert ist; Oder 1- Oder 2-Naprrthyi darsteilt; 

wobei der Ausdruck "heterocydiscties AryT Pyridyl, Chindinyl. Isochinofinyl, Benzothienyl, Benzofura- 
nyl, Benzopyranyf, Benzotriopyranyi, Furanyi, Pyrrdyt, Thiazolyl, Oxazolyl, Isoxazolyl, Triazoiyl, Tetrazdyi, 
Pyrazoryl, Imidazolyt, Thierry! oder einen dieser mit Niederalkyl oder Halogen substituierten Reste bedeutet; 

wobei der Ausdruck "nieder" organische Reste mit bis zu und einschlieBlich 7 Kohl ens toffatomen 
beU iff I; 

oder ein pharmazeutisch vertrdgGches Prodrugdenvat davon, ausgewdhlt aus solchen HydroxamsSu- 
ren, worin die Gruppe CONHOH in Form eines O-Acyt- oder eines O-Benzylderivats derivatisiert ist wobei in 
dem O-Benzyiderivat die Benzytgruppe unsubstituiert oder mit Substituenten, ausgewdhlt aus Niederalkyl, 
Niederalkoxy, Amino, Nrtro, Halogen und Trif luormethyl, mono-, di- oder trisubstituiert ist; 

oder ein pharmazeutisch vertragliches Salz davon. 

Verbindung nach Anspruch 1 der Forme! la 

X 

/ \ 

O CH 2 CH 2 0 
II I I II 

I | II ^ 

" R 2 O 



worin X Methyl en oder 1 ,2-Ethylen, jeweiis unsubstituiert Oder mrt Niederalkyl substituiert wiedergbt oder 
X Sauerstoff, Schwefei oder 1,2-Pherryten wiedergbt; Ar und Rj, die wie in Anspruch 1 definierte Bedeutung auf- 
weisen; oder ein pharmazeutisch vertrdgliches Prodrugdenvat davon, wie in Anspruch 1 definiert; oder ein phar- 
mazeutisch vertrftgliches Salz davon. 

Verbindung nach Anspruch 1 der Form el lb 

R 

m CH 2 O 

II I II 
HO— N — C -C N S Ar (lb) 

H N? y 2 0 

Y 



worin Y eine direkte Bindung, geradkettiges q-C^AIkylen, gegebenenfalls substituiert mit Niederalkyl. 
CH2OCH2. CH2SCH2, 1,2-Phenylen, CH2-1,2-Pheny1en oder CHgNfReJOfe darsteilt worin Re Wasserstoff, Nie- 
deralkanoyl, DiraederalkylamtnoniederaikarK^ Aroyl, carbocydisches Arylniederalkanoyi, Niederalkyl, carbocydi- 
sches oder heterocycfisches Arylniederaikyl, (Carboxy-, verestertes oder arnkfiertes Carboxy-) niederalkyl oder 
Niederalkyfsulfonyl darsteilt; Ar und R die in Anspruch 1 definierte Bedeutung aufweisen; oder ein pharmazeutisch 
vertragliches Prodrugdenvat davon, wie in Anspruch 1 definiert; Oder ein pharmazeutisch vertrdgliches Salz davon. 

Verbindung nach Anspruch 3 der Forme! Ic 
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worin Y* Sauerstoff, Schwefel. eine direkte Bindung, Methyten Oder Methyl en, substituiert mit Niederalkyl, 
Oder NRg darstellt wobei Rg Wasserstoff, Niederalkanoyl. Diriederalkylaminoniederalkanoyl, carbocyclisches Aryi- 
niederalkancyi, Niederalkyl, carbocyclisches Oder heterocycHsches Arylniederalkyi, (Carboxy-, verestertes Oder 
amidiertes Carboxy-) niederalkyl oder Niederalkytsulfonyl darsteift; Ar und R die in Anspruch 1 def inierte Bedeutung 
aufweisen; oder ein pharmazeutisch vertragliches Prodrugderivat davon, wie in Anspruch 1 definiert; oder ein 
pharmazeutisch vertragliches Salz davon. 

Verbindung der Forme! I 



O R 1 CH? O 

II I 1 I II 
HO N-C-C N S Ar (I) 

I I II 
H R 2 0 



worin Ar Phenyl, das unsubstituiert oder mit C-j-Cio-Aitaxy, Hydroxy; mit PhenyiniederaJkaxy, worin Phenyl 
unsubstituiert oder mit Niederalkyl, Niederalkoxy, Halogen oder Triftuormethyl substituiert ist; mit heterocyclischem 
Aryiniederaikoxy, worin heterocyclrsches Aryl ausgewahrt ist aus Pyridyl, Tetrazolyl, Triazolyl, Thiazolyl, Thienyl, 
Imidazofyt und ChinoGnyl, jeweils unsubstituiert Oder mit Niederalkyl oder Halogen mono- oder disubstrtuiert; mit 
C3<>7-CyctoalkylniederaIkoxy, (Niederalkyl-, Phenylniederalkyl- oder C3-C7-CydoaIkylniederalky1-)thio, Niederai- 
kyloxyniederalkoxy, Halogen, Niederalkyl, Cyano, Nitro, Triftuormethyl. Niederalkyi(-sulfinyi oder -surfonyf), Amino, 
Mono- oder Diruederalkytamino oder an benachbarten Kohlenstoffatomen, mit C r C2-Alkylendiaxy oder Oxy-C^- 
C3-aIkylen, mono-, cfi- oder trisubstituiert ist; Oder Ar Thienyl, Isoxazolyl Oder Thiazolyl. jeweils unsubstituiert oder 
mit Niederalkyl mono- oder disubstrtuiert darstellt; 

R Wasserstoff, Niederalkyl, Phenylniederalkyl, worin Phenyl unsubstituiert oder mit Niederalkyl, Niederalkoxy, 
Halogen Oder Trifluormethyl substituiert ist; Phenyl, das unsiijstrtuiert oder mit Niederaiknxy, Hydroxy, Halo- 
gen, Niederalkyl, Cyano, NHra Triftuormethyl, Niederaikyi(-thjo, -sutfinyi oder -sutfonyf), Amino, Mono- oder 
Diniederalkyiamino oder an benachbarten Kohlenstoffatomen mit C 1 -C 2 -Alky1endiGxy oder Oxy-C^-Ca-alkylen 
mono-, di- oder trisubstituiert ist; Oder einen heterocyclischen Arylrest, ausgewahit aus Pyridyl, Tetrazolyl, Tria- 
zolyl, Thiazolyl, Thienyl, (rrddazolyl und Chinolinyl. jeweils unsubstituiert Oder mit Niederalkyl oder Halogen 
mono- oder disubstrtuiert; Biphenytyl, das unsubstituiert oder mrt Niederalkyl, Niederalkoxy, Halogen, Trifluor- 
methyl oder Cyano substituiert ist; Biphenyfytniederalkyl, worin Biphenytyl unsubstituiert Oder mit Niederalkyl, 
Niederalkoxy, Halogen, Trifluormethyl oder Cyano substituiert ist; (Pyridyl-. Thienyl-, Chinolinyl- oder Thiazolyl- 
Jniederalkyl, Trifluormethyl, Qj-CT-Cydoaikyl, Ca-CVCycloalkyfniederalkyl, (Oxa- oder Thia-)-C3-C6-cycloal- 
kyl, [(Oxa- oder Thia-)-C3-C 6 -cycloalky1-]niederalky1, Hydroxyniederalkyt, Niederalkanoyloxyniederalkyl, Nie- 
deralkoxyniederalkyl, NtederaIkyt(-thio-. -suifirtyt- oder -suHonyl-)niederalky1, (Amino-, Mono- Oder 
Diniederalkyiamino-Jniederalkyl, Niederalkanoylarrtinoniederalkyl, (r^Niederalkytpiperazino- Oder N-Phenyt- 
niederalkylp(perazirK>-)niederaIkyl oder (Morphofino-, Thtorrxxpholino-. Piperkfino-, Pyrrolkfino-, Piperidyl- 
oder N-NiederaIky1pipendyt-)niederalky1 darstellt; 

R 1 Wasserstoff, Niederalkyl. Phenylniederalkyl, worin Phenyl unsubstituiert oder mit Niederalkyl. Niederalkoxy, 
Halogen, Trifluormethyl oder an benachbarten Kohlenstoffatomen, mit C 1 -C 2 -Alkylendioxy oder Oxy-C^CV 
alkyten substituiert ist; Phenyl, das unsubstituiert Oder mit Niederalkyl, Niederalkoxy. Halogen oder Trifluorme- 
thyl substituiert ist; Pyridyl, Thienyl, Biphenytyl. Bi phenyl ylrried era! kyl; heterocyclisches Aryi niederalkyl, worin 
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heterocyciisches Aryl ausgewahrt tst aus Thiazolyl, Pyrazoiyi, Pyridyl, Imidazolyl und Tetrazoryl, jeweiis unsub- 
strtuiert Oder mil Niederalkyt substrtuiert; Trifluormethyl, Qj-Cy-Cyctoaikyl, C^-Cy-CycJoaikylniederaJkyl, Hydro- 
xyniederalkyl, Niederalkanoykaxyniederalkyt, Niederalkoxyniedefaikyi, (Phenyl- oder Pyridyf- 
Jniederaltaxyniederalkyl, Niederalkyl(-thio-, -suffinyi- oder -suHonyi-)niederalkyi ( (Amino-, Mono- oder Dinie- 
deraikylamino-)niederaIkyi, (N-NiederaJkyfpiperazino- oder N-Pheny!niederaJkyfpiperazina-)niederalkyf, (Mor- 
phoiino-, Thiomorpholino-, Piperidno-. PyrroBcfino-. Piperidyl- oder N-Niederalkytpipendyt-)niederaikyf, 
Niederalkanoylaminoniederalkyl; R3-CONH- Niederaikyl, worin R 3 (Diniederalkyiamino-, N-Niederalkylpipera- 
zino-, Morpholino-, Thiomorpholino-. Piperidino-, Pyrroiidino- oder N-Alkylpiperidyl-)niederaikyi; Piperidyl oder 
N-Niederaikyipperidyl darstellt; 
R 2 Wasserstoff oder Niederalkyt darstellt; 

(b) Oder, worin R und zusammen mrt der Kette, an die sie gebunden sind, einen 1,2,3,4-Tetrahydroisochi- 
nolin-, Piperidin-, Oxazdidirv, Thiazoiidin- oder Pyrrol idinring bilden, jeweiis unsubstituiert Oder mrt Niederaikyl 
mono- oder disubstituiert und Ar und R 2 , die urrter (a) definierte Bedeutung aufweisen; 

(c) oder, worin R 1 und R 2 zusammen mrt dem Kbhlertstoffetom, an das sie gebunden sind, ein Ringsystem bil- 
den. ausgewahrt aus (VCy-CycIoaikan, das unsubstituiert oder mrt Niederaikyl substrtuiert ist; Oxacyciohe- 
xan, Thiacydohexan, Indan, TetraJin und Piperidin, das unsubstituiert Oder am Sticks toffatom mit 
Niederalkanoyt, Diniederalkyiaminoniederalkanoyl, Niederalkoxycarbonyi, (MorphoJino-, Thiomorpholino- oder 
Piperidino-)carbonyl, Niederalkyt (Phenyl- oder Pyridyi-)niederaJky1, (Carbaxy-, NiederaJtaxycarbonyl-, Benzy- 
loxycarbonyl-. Aminocarbonyl- oder Mono- oder DirtiederaJkyiaminocarbonyl-)niederaikyl oder mit Niederal- 
kylsuffonyl substrtuiert ist und Ar und R die urrter (a) definierte Bedeutung aufweisen; 

wobei der Ausdruck "nieder* sich auf organrsche Reste mit bis zu und einschlieBlich 7 Kohlenstoffato- 
men bezieht; 

oder ein pharmazeutisch vertragfiches Prodrugderivat davon, ausgewahrt aus solchen Hydroxamsau- 
ren, worin die Gruppe CONHOH in Form eines O-Acyl- oder eines O-Benzytterivates derivatisiert ist wobei in 
dem O-Benzylderivat die Benzylgruppe unsubstituiert oder mit Substrtuerrten, ausgewahrt aus Niederaikyl, 
Niederalkoxy. Amino, N'rtro, Halogen und Trifluormethyl, mono-, di- Oder trisubstituiert ist; 

oder ein pharmazeutisch vertragliches Salz davon. 

Verbindung der Forme! I nach Anspruch 5, worin Ar Phenyl, das unsubstituiert oder mit CrCy-AJtocy, Hydroxy, 
Phenylniederalkoxy, C^<VCycioalkyfniederaJkDxy t Niederalkyt Qxyniederalkoxy, Halogen, Niederalkyt, Cyano, 
N'rtro, Trifluormethyl, Niederaikyl (-sutfinyi oder -sulfonyl), Amino, Mono- oder Diniederalkyiamino oder an benach- 
barten Kohlenstoffatomen, mit C 1 -C 2 -A)kylendioxy oder Oxy-C^ -Chalky! en mono-, di- oder trisubstituiert ist dar- 
stellt oder Ar Thienyf, teoxazolyl oder Thiazolyl, jeweiis unsubstituiert oder mit Niederaikyl mono- oder 
disubstituiert darstellt; 

R Wasserstoff, Niederaikyl, Phenyfniederalkyi; Phenyl, das unsubstituiert Oder mit Niederalkoxy, Hydroxy, 
Halogen, Niederaikyl, Trifluormethyl oder an benachbarten Kohlenstoffatomen, mit CrC^-AJkylendioxy oder 
Oxy-C2-C 3 -aikyien mono-, di- oder trisubstituiert ist oder einen heterocydischen Arytrest ausgewahrt aus 
Pyridyl, Thiazolyl und ChinoGnyl, jeweiis unsubstituiert Oder mit Niederaikyl mono- oder disubstituiert Biphe- 
nyryl; Biphenylylniederalkyl; (Pyridyl- oder Thienyl-Jniederalkyl, Trifluormethyl, C 3 -C 7 -Cycloalkyl, C3-CrCyclo- 
alkyfniederaikyl, (Oxa- Oder Thia-)-C3-C 6 -cycloalky1 ( [(Oxa- Oder Thia-)-C3-C 6 -cycloaJkyf]niederalky1, 
Hydraxyrriederalkyl, (N-Nfiederalkylpiperazino- oder N-Pheny<niederaiky1pcperazino-)rueden^ oder (Morpho- 
lino-, TWomorpholino-. Piperidino-. Pyrrolidines, Piperidyl- Oder N-Niederalkyipcpendy1-)niederaikyi darstellt; 
R 1 W a ss erstof f. Niederaikyl; Phenyiniederalkyl. worin Phenyl unsubstituiert oder mit Niederaikyl, Niederalkoxy, 
Halogen, Trifluormethyl Oder an benachbarten Kohlenstoffatomen, mit C 1 -C 2 -AlkylendiQxy substrtuiert ist; 
Biphenylylniederalkyl; heterocyciisches Aryiniederalkyl, worin heterocyc&sches Aryl ausgewahrt ist aus Thia- 
zolyl, Pyrazoiyi, Pyridyl, Irridazoryl und Tetrazoryl, jeweiis unsubstituiert Oder mit Niederaikyl substrtuiert; C3- 
(VCycioaikyt, C3-CrCydoalkyl niederaikyl, Hyotaxyniederaikyl, (Phenyl- oder Pyridy1-)niederalkoxyniederal- 
kyt, Niederalkyl(-thio-. -sutfinyi- oder -surfonyl-Jniederalkyl, (Amino-, Mono- Oder Dirtiederalkyiamino-)niederal- 
kyf, (N-Niederalkytpiperazino- oder N-Phen^ederalkytptpeazirK>)nieder^ (MorphoGno-. 
TnkxrorphoCno-, Piperidino-, Pyrroficfino-, Piperidyl- oder N-Niederalkylpiperkjyl-Jniederalkyt, Niederalkanoyi- 
aminoniederaJkyl, F^-CONH-Niederalkyl, worin (Diniederalkyiamino-, N-Niederalkyfpiperazino-, Morpho- 
Ono-, Thiomorpholino-, Piperidino-, Pyrroiidino- oder N-Alkytpiperidyl-)niederalkyl; Piperidyl oder N- 
Niederalkylpiperidyl wiederg tot darstellt; 
R2 Wasserstoff Oder Niederaikyl darstellt 

(b) oder, worin R und R 1 zusammen mit der Kette, an de sie gebunden sind, an en Tniazofidn- oder Pyrroli- 
dinring, jewefls unsubstituiert Oder mit Niederaikyl mono- Oder of substrtuiert bflden und Ar und Rj, die urrter 
(a) definierte Bedeutung aufweisen; 

(c) oder, worin R 1 und R2 zusammen mrt den KbhJenstoftatom, an das sie gebunden sind, ein Ringsystem bil- 
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den, ausgewahit aus Co-Cz-CydoaJkan, das unsubstituiert Oder mit Niederalkyl substituiert ist; Oxacydohe- 
xan, Thiacydohexan und Pipericfin, das unsubstituiert Oder am Sticks toff a t o m mit Niederaikanoyl, 
Diniederaikylaminoniederalkanoyl, Niederaltaxycarbortyi, (Morphoiino-, ThiomorphoGno- Oder Piperkfino-)car- 
bonyi, Niederalkyl, (Phenyl- Oder Pyridyl-)niederaikyl, (Carbaxy-, Niederalkoxycarbonyi-, Aminocarbonyi- oder 
Mono Oder Diniederalkyiaminocarbonyl-Jniederaikyi oder mit NiederaJkyisutfonyl substituiert ist; und Ar und R 
die unter (a) definierte Bedeutung aufwetsen; 

ein pharmazeutisch vertragliches Prodrugderivat davon, wie in Anspruch 5 definiert, Oder ein pharma- 
zeutisch vertragliches Salz davon. 

Verbindung der Formel II 



R Wasserstoff, Niederalkyl, carbocydisches Arylniederaikyl. carbocydisches Aryl, heterocydisches Aryl, Bia- 
ryl, Biarylniederalkyl, heterocydisches Arylniederaikyl, Mono- Oder Polyhalogenniederaikyl. (^-CVCydoalkyi, 
C^-CT-Cydoalkylniederalkyl, (Oxa- oder Thia-)-C3-C 6 -cydoaikyl. ((Oxa- oder Thia-H^-Cg-cydoalkyi-Jnieder- 
aJkyi, Hydraxyniederalkyl, Acytaxyniederalkyl, NiederaJkoxyniederalkyl, NiederaIkyl(-thio- ( -sulfinyl- oder -suffo- 
ny1-)niederalkyi, (Amino-, Mono oder DiniederaIkylamino-)ruederalkyl ( Acytarninoniederalkyf, (N- 
Niederalkylpiperazino- oder N-carbocycfisches oder heterocydisches Arylniedei^kytpiperazino-)niederaIkyl 
Oder (Morphoiino-. Thiomorphoiino-. Piperidno-, Pyrrdicfino- oder N-Niedemlkytpiperic^-)niederaJky1 darsteilt; 
R 1 Wasserstoff. Niederalkyf, carbocydisches Arylniederaikyl, carbocydisches Aryl, heterocydisches Aryl, Bia- 
ryf, Biarylniederaikyi, heterocydisches Arylniederaikyl, Mono- Oder Polyhalogenniederaikyl, Cs-CrCydoaikyJ, 
C 5 -C7-CydoalkylniederaIkyl, Hydraxyniederalkyl, Acytaxyniederalkyl, Niederalkaxyniederalkyl, Niederalkyl(- 
thio-, -sulfinyl- oder -sulfonyl-)niederalkyl, (Amino-, Mono- oder Diriederalkylaminojniederalkyl, (N-Niederal- 
kylpiperazino- Oder N -carbocydisches oder heterocydisches Ai7tniedefaIky^erazino)niedefaiky1 > (Morpho- 
iino-, Thiomorphoiino-, Pipericfino-, Pyrroficfino-, Piperidyl- oder N-NiederaJl^iperkJyl-)niederalky1, Piperidyl, 
N-Niederalkylpiperidyl oder Acylaminoniederalkyl, wiedergegeben durch IVCONH-Niederalkyl. darsteilt; 
R 2 Wasserstoff darsteilt 

R 3 in R3-CONH-Niederalkyl Niederalkyl. carbocydisches Oder heterocydisches Aryl, Diniederalkylamino, N- 
Niederalkytptperazino, Morphoiino. Thiomorphoiino, Piperidino, Pyrrolidine, N-Alkyfptperidyl oder (Oiniederal- 
kylamino-. N-Niederalkylpiperazino-, Morphoiino-, Thiomorphoiino-. Piperidino-. Pyrrolidino-. Pyridyl- oder N- 
Niederalkylpiperidyt-Jniederaikyl darsteOt; 

R4 Wasserstoff. Niederalkoxy. Hydroxy, carbocydisches Oder heterocydisches Arylniederalknxy, NiederaJ- 
kylthio oder carbocydisches oder heterocydisches Arylniederalkytthio. Niederalkytoxyniederalkaxy, Halogen, 
Trifiuormethyl, Niederalkyl, Nrtro oder Cyano darsteilt 
R 5 Wasserstoff, Niederalkyl oder Halogen darsteilt; 

oder R4 und R 5 zusammen an benachbarten Kohlenstoffatomen Methyl end oxy, Ethylendioxy, Oxyethyien oder 
Oxypropylen darsteflen; 

wobei der Ausdruck "carbocydisches Aryl* Phenyl; Phenyl, das mrt ein, zwei oder drei Resten. ausge- 
wahit aus Niederalkyl, Niederalkoxy, Hydroxy, Halogen, Cyano, Trifiuormethyl. Niederalkytendiaxy und Oxy-C2- 
C3-alkylen, mono-, di- oder trisubstrtuiert ist; oder 1 - oder 2-Naphthyi bedeutet; • 

wobei der Ausdruck "heterocydisches Aryl" Pyridyl, Crunofinyi, Isoctindinyi, Benzothienyi, Benzofura- 
nyl, Benzopyranyl, Benzothiopyranyl, Furanyl, Pyrrdyl. Thiazoryl, Oxazdyi, teoxazoiyl, Triazoryl, Tetrazdyl, 
Pyrazofyl, Imidazolyl, Thienyi oder etnen mit Niederalkyl oder Halogen substrtuierten Rest bedeutet 

wobei der Ausdruck "nieder" sich auf organische Reste mit bis zu und einschliefflich 7 Kohlenstoffato- 
men bezieht 

oder ein pharmazeutisch vertrdgliches Prodrugderivat davon, ausgewahit aus soichen Hydroxamsau- 
ren. worin die Gruppe CONHOH in Form sines O-Acyl- Oder eines O-Benzytterivats derivatisiert ist wobei in 
dem OBenzyWerivat die Benzylgruppe unsubstituiert oder mrt Substrtuenten, ausgewahit aus Niederalkyl, 



R 




(II) 



worin 
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Niederaltoxy, Amino, Nitro, Halogen Oder Trifluor methyl, mono-, di- oder trisubstituiert ist 
Oder etn pharmazeutisch vertragficbes Salz davon. 



Verbindung der FormeJ II 



R 



HO— N 




(II) 



worin 



R und Rt zusammen mit der Kette, an die sie gebunden sind. einen 1,2,3,4-Tetrahydrolsochinolin-, Piperidin-, 
Thiazolkfin- oder Pyrrofidinring biWen; 
R2 Wasserstoff darstellt; 

R 4 Wasserstoff, Niederaikoxy, Hydroxy, carbocydisches Oder heterocydisches Arytniederalkoxy, NiederaJ- 
kylthlo Oder carbocydisches oder heterocydisches Arylniederalkytthio, Wederalkyioxyniederalkoxy, Halogen, 
Trifluor methyl, Niederalkyl, Nitro Oder Cyano darstellt; 
R 5 Wasserstoff, Niederalkyl Oder Halogen darstellt; 

Oder R4 und R 5 zusammen an den benachbarten KbWenstonatomen Methylendioxy, Ethyl endiaxy, Oxy ethyl en 
Oder Oxypropyien darstdlen; 

wobei der Ausdruck "carbocydisches Aryl" Phenyl; Phenyl, dasmrtein, zwei oder drei Resten. ausge- 
w&hft aus Niederalkyl. Niederaikoxy. Hydroxy. Halogen, Cyano, Trrf luormethyl, Niederalkyiendioxy und Oxy-CV 
C3-alkyien, mono-, di- Oder trisubstituiert 1st; oder 1- oder 2-Naphthyl bedeutet; 

wobei der Ausdruck "heterocydisches Aryl" Pyridyt. Chinofinyl. Isochindinyi, Benzothienyl, Benzofura- 
nyl, Benzopyranyl, BenzotWopyranyt, Furanyl, Pyrrdyl, Thiazoryl, Oxazolyl. isoxazolyi, Triazoiyl, Tetrazolyf, 
Pyrazoryi, Imidazoryf, Thierry! oder einen dieser mit Niederalkyl oder Halogen substrtuierten Reste bedeutet; 

wobei der Ausdruck "nieder" sich auf organische Reste mit bis zu und einschiieBlich 7 Kohlenstoffeto- 
menbezieht; 

oder etn pharmazeutisch vertrfigliches Prodrugderivat davon, ausgewflhlt aus sdchen Hydroxamsau- 
ren, worin die Gruppe CON HO H in Form eines OAcyl oder eines O-Benzytierivats derivafciert 1st, wobei in 
dem O-Benzyfderivat die Benzylgruppe unsubstrtu'ert oder mit Substrtuenten, ausgew&hlt aus Niederalkyl, 
Niederaikoxy. Amino, Nitro, Halogen und Trifluormethyt, mono-, di- oder trisubstituiert ist; 

Oder ein pharmazeutisch vertrflgiiches Salz davon. 

Verbindung der Forme* II 



R Wasserstoff, Niederalkyl. carbocydisches Arytniederalkyl, carbocydisches Aryl, heterocydtsches Aryl, Bia- 
ryf, Biarytniederaikyi. heterocydisches Aiyiniederalkyi, Mono- Oder PblyhaJogenniederaJkyl, Ca-CrCydoalkyl, 
Ca-Cy-Cyctoalkytniederalkyi, (Oxa- oder Thia-H^-Cs-cydoalkyl. [(Oxa- oder TWa-J-C^-Ce-cydoalkyl-lnieder- 
alkyl. Hydroxyniederaikyl, Acytaxyriederaikyf. Niederaltoxyniederalkyf. Niederalky1(-thio., -suif inyf- oder -suHb- 
nyt-)niederalky1 t (Amino-, Mono- oder Diniederalkytamim)-)niederaJkyf, Acyiaminoniederalkyt. (N- 



R 




worin 
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Niederalkyfplperazino- oder N-cartocycTisches oder heterocydisches Aiyniederalkyfpiperazino-)niederaikyl 
Oder (Morpholino-, Thiomorphofino-, Pipericf no-, PyrrolicSno- oder N-Niederalkyfptperidyl-)niederalkyl darstelft; 
R 1 und Rg zusammen mrt dem Kbhlenstoftatom, an das sle gebunden sind, ein Ringsystem bilden, ausgewahlt 
aus Cyclohexan, Cydoperrtan, Oxacydohexan, Thiacydohexan, Indan, Tetrai in, Piper idin oder Ptperidn, sub- 
stituiert am Stickstoffatom mrt Acyl, Niederalkyl, carbocydischem oder heterocydischem Arytniederalkyi oder 
mit Niederalkyisulfonyl; 

R 4 Wasserstoff, Niederaltaxy, Hydroxy, carbocycfisches oder heterocydisches Arylniederalkoxy, NiederaJ- 
kyithio Oder carbocydisches Oder heterocydisches Arylniederalkytthio, Niederalkyloxyniederalkoxy. Halogen, 
Trif tuormethyl, NiederaJkyt, Nitro oder Cyano darsteilt 
R 5 Wasserstoff. NiederaJkyt oder Halogen darsteilt; 

oder R 4 und R 5 zusammen mit den benachbarten Kbhlertstoffatomen Methyl endioxy, Ethyl endioxy, Oxyethyien 
Oder Oxypropylen wiedergeben; 

wobei der Ausdruck "carbocydisches Aryi" Phenyl; Phenyl, das nit ein, zwei oder drei Resten, ausge- 
wahlt aus NiederaJkyt, Niederaikoxy, Hydroxy, Halogen, Cyano, Trifluormethyt, Niederalkyl endioxy und Oxy-C^- 
Cg-aikylen mono-, di- oder trisubstrtuiert ist; oder 1- oder 2-Naphthyl bedeutet; 

wobei der Ausdruck "heterocydisches Aryi" Pyridyl, Chinolinyi, Isochindinyl, Benzothienyl, Benzofura- 
nyf, Benzopyranyi. Benzothiopyranyl, Furanyf, Pyrrdyl. Thiazolyl, Oxazolyl, teoxazolyl. Triazolyl, Tetrazolyi, 
Pyrazofyl, Imidazolyt, Thienyl oder einen dieser mit Niederalkyl oder Halogen substrtuierten Reste bedeutet; 

wobei der Ausdruck "nieder" sich auf organische Reste mit bis zu und einschlieBlich 7 Kohlenstoffato- 
men bezieht 

oder ein pharmazeutisch vertragliches Prodrugderivat davon, ausgewdhit aus solchen Hydroxams&u- 
ren, worin die Gruppe CON HO H in Form eines O-Acyl- Oder eines O-Benzyiderivats derivatisiert ist wobei in 
dem O-Berizyklerivat die Benzytgrtppe unsubstituiert oder mit Substituenten, ausgewdhit aus Niederalkyl, 
Niederaikoxy, Amino, Nitro, Halogen und Trifluormethyl, mono-, dt- oder trisubstrtuiert ist; 

Oder ein pharmazeutisch vertragliches Salz davon. 

10. Verbindung der Forme! HI 



worin R Niederalkyl, Trifluormethyl, C 5 -C7-CydoaJkyl, (Oxa- Oder Thia-J-C^s-cydoaJkyl, Biaryi, carbocydi- 
sches monocydisches Aryi oder heterocydisches rnonocycfisches Aryi wiedergtot; R 1 Wasserstoff. Niederalkyl, 
Cg-CT-Cydoalkyl, monocydisches carbocydisches Aryi, carbocydisches Arytniederalkyi, heterocydisches Aryi- 
niederalkyl, NiederaltocyniederaJkyl, Niederalkyl(-thk>, -sulfinyl- oder -sutfony1-)niederaiky1. DiriederaJkylamino- 
niederalkyl, (N-NiederaJkylpiperazino-, MorphoGno-, Thiomorpholino-, Piperidino- oder PyrroOdino-)niederaIkyl 
oder R3-CONH-Niederalky1 wiedergtot; R3 Niederalkyl, carbocycfisches Aryi, heterocydisches Aryi, DiniederaJky- 
tamino. N-NiederaJkytpiperazino, Morpholino, Thiorrorphofino, Piperidino, PyrroOcfina N-AIkylpiperidyl oder (Dinie- 
deralkylamino-, N-Niederalkytpcperazino-, Morphofino-, Thiornorphofino-. Piperidino-. Pyrrolidine- oder N- 
AlkytpiperidylOniederalkyl wiedergibt; R4 Niederaikoxy oder carbocydisches Oder heterocydisches Arylniederalk- 
oxy wiedergtot; 

wobei der Ausdruck "carbocydisches Aryi" Phenyl; Phenyl, das mit ein, zwei oder drei Resten, ausgewdhit 
aus Niederalkyl, Niederaikoxy, Hydroxy, Halogen, Cyano, Trifluormethyl, NiederalkyfendiOKy und Oxy^-Qj-alky- 
len, mono-, di- oder trisubstrtuiert ist; oder 1 - oder 2-Naphthyl bedeutet; 

wobei der Ausdruck "carbocycfisches monocydisches AryT Phenyl; Phenyl, das mit ein, zwei oder drei 
Resten, ausgewahtt aus Niederalkyl, Niederaikoxy, Hydroxy, Halogen, Cyano, Trifluormethyl, Niederalkyl end oxy 
und Oxy-Ce-Ca-aJkyf en, mono-, cfi- oder trisubstrtuiert ist, bedeutet; 

wobei der Ausdruck "heterocydisches AryT Pyridyl, Chinolinyi, Isochindinyl, Benzothienyl, Benzofuranyl, 
Benzopyranyi, Benzothiopyranyl, Furanyf, Pyrrotyf, Thiazoryt. Oxazolyl, Isoxazolyl, Triazolyl. Tetrazolyi, Pyrazolyi. 
Imidazoryl, Thienyl oder einen dieser mrt Niederalkyl oder Halogen substrtuierten Rests bedeutet; 

wobei der Ausdruck "heterocydisches rnonocycfisches AryT Pyridyl, Furanyf, Pyrrofyl, Thiazolyl, Oxazolyl, 
Isoxazolyl, Triazolyl, Tetrazdyl, Pyrazolyi, brvdazolyl, Thienyl oder einen dieser mit Niederalkyl oder Halogen sub- 
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stituierten Reste bedeutet; 

wobei der Ausdruck "nieder" sich auf orgarische Reste mrt bis zu und einschlieBlich 7 Kohlenstoffatomen 
bezieht; 

oder etn pharmazeutisch vertragliches Prodrugderivat davon, ausgewahlt aus sdchen Hydroxamsauren, 
worin die Gruppe CONHOH in Form ernes O-Acyf- oder eines O-Benzyfderivats derivatisiert 1st, wobei in dem O- 
Benzytderivat die Benzyigruppe unstbstituiert oder mrt Substituenten, ausgewahlt aus Niederaikyl, Niederalkoxy, 
Amino, Nitro, Halogen und Trifluormethyl, mono-, di- oder trisubstituiert tst; 

oder ein pharmazeutisch vertragliches Salz davon 

11. Verbindung der Fdrmel III rtach Anspruch 10, worin R heterocyclisches monocydisches Aryl, ausgewahft aus 
Tetrazolyt, Triazolyl, Thiazolyl, Imidazdyi und Pyridyi, jewa'fs unsubstrtuiert oder mrt Niederaikyl substituiert. wie- 
dergtot; oder R Phenyl oder Phenyl, substituiert rret Niederaikyl, Niederalkoxy, Halogen oder Trifluormethyl, wieder- 
gtot; R 1 Niederaikyl, Cydohexyi oder R3-CONH-Niederalkyi wiedergibt, worin R3 (Dtniederalkyiamino-, N- 
Niederaikylpiperazino-, Morpholino-, Thiomorphofino-, Ptperidino-, Pyrrolidine- oder N-Alky1pipeiidyl-)niederalkyl 
wiedergibt und R 4 Niederalkoxy oder Phenylniederaltocy wiedergtot; oder ein pharmazeutisch vertragliches Prod- 
rugderivat davon, wie in Anspruch 10 definiert oder ein pharmazeutisch vertragliches Salz davon. 

12. Verbindung der Form el III nach Anspruch 10, worin R 2-, 3- oder 4- Pyridyi oder Phenyl wiedergtot; R 1 C-i -C 4 -AJky1, 
Cydohexyi Oder R 3 -CONH-C 1 -C 4 - Alkyi wiedergibt worin R3 Di-C 1 -C 4 -alkylamino-C 1 -C4-niederalkyl wiedergibt; 
und R 4 Niederalkoxy wiedergibt; oder ein pharmazeutisch vertragliches Prodrugderivat davon, wie in Anspruch 10 
definiert: oder ein pharmazeutisch vertragliches Salz davon. 

13. Verbindung der Fdrmel III nach Anspruch 10, worin R 3-Pyridyl oder 4- Pyridyi wiedergtot; R 1 Isopropyl oder Cydo- 
hexyi wiedergibt; und R4 Niederalkoxy wiedergibt; oder ein pharmazeutisch vertragliches Prodrugderivat davon, 
wie in Anspruch 10 definiert; Oder ein pharmazeutisch vertragliches Salz davon. 

14. Verbindung nach ein em der AnsprOche 1-13, worin das asymmetrische OAtom, an das gebunden ist der (R)- 
Kbrtfiguration zuzuordnen ist 

15. Verbindung nach Anspruch 1. die N-Hydraxy-2(R)-Q4-methoKybere 

oder ein pharmazeutisch vertragliches Prodrugderivat davon, wie in Anspruch 1 1 definiert oder ein pharmazeu- 
tisch vertragliches Salz davon darstellt 

16. Verbindung nach Anspruch 11, die N-Hydroxy-2(R)-[[4-metrKK^ 
tanarrrid oder ein pharmazeutisch vertragliches Salz davon darstellt 

17. Verbindung nach Anspruch 11, die N-Hydroxy-2(R)-{[4-metrx^ 
amid Oder ein pharmazeutisch vertragliches Salz davon darstellt 

18. Verbindung nach Anspruch 11, die N-Hydroxy-2(R)-fl4-metrKJxyber^ 
tanarrrid oder ein pharmazeutisch vertragliches Salz davon darstellt 

1 9. Verbindung nach Anspruch 11, die N-Hydroxy-2(RHI4-metrwxybe^ 
cy1)amino]hexanamkJr^^ Oder ein pharmazeutisch vertragliches Salz davon darstellt 

20. Pharmazeutische Zusammensetzung, umfassend eine Verbindung nach einem der AnsprOche 1 bis 19 und ein en 
pharmazeutisch vertragfichen Trager. 

21 . Verbindung nach einem der AnsprOche 1 bis 19 zur Verwendung in einem Verfahren zur therapeuttschen Behand- 
lung des tierischen oder menschlichen KOrpers. 

22. Verbindung nach einem der AnsprOche 1 bis 19 zur Verwendung bet der Behandlung von Stromeiysin und Cofla- 
genase-abhangigen Zustanden. 

23. Verwendung einer Verbindung nach einem der AnsprOche 1 bis 19 zur Herstellung einer pharmazeutischen 
Zusammensetzung. 

24. Verwendung einer Verbindung nach einem der AnsprOche 1 bis 19 zur Herstellung einer pharmazeutischen 
Zusammensetzung for tie Behandlung von Stromeiysin und Coflagenase-abhangigen Zustanden. 
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25. Verfahren zur Herstellung einer Vetbindung der Formal I nach Anspruch 1 . umfassend Kbndertsieren einer Carbon- 
saure der Formal IV 



0 R, CH, 0 

II I I II 
HO C-C N S Ar (IV) 

I II 
R 2 0 

Oder eines reaktiven funktioneflen Derivats da von, worin R, R 1( R2 und Ar die in Anspruch 1 definierte 
Bedeutung aufweisen, rrtit Hydrcxylamin der Forme! V 

NHa-OH (V), 
gegebenenfails in geschotzter Form oder einem Salz davon 

und fails erforderiich, vorflbergehendes SchOtzen der storenden reaktiven Gruppe(n) und anschlieBend 
Freisetzen der erhartenen Verbindung der Erfindung und falls erforderiich oder gewunscht Umwandeln der erhaJ- 
tenen Verbindung der Erfindung in eine andere Verbindung der Erfindung und/oder falls gewunscht, Umwandeln 
einer erhartenen freien Verbindung in ein Salz oder eines erhartenen Seizes in eine freie Verbindung oder in ein 
anderes Salz und/oder Trennen eines Gemisches von teomeren oder Racematen in die einzelnen Isomeren und 
Racemate; und/oder falls erwunscht, Auftrennen eines Racemats in die optischen Antipoden. 

Revendicatlons 

1. Compose de formule I 



I 

O R. CH 2 O 

II I I H 
HO-N-C-C-N S-Ai 

H I ° 



(1) 



(a)ou 

Ar est un aryie carbocyclique ou h6t6rocydique ; 

R est un hydrogen e, alkyfe inf 6rieur, (aryie carbocydique)-alkyte interieur, aryie carbocyclique, aryie h&6- 
rocydique, biaryle, btaryl-aDcyle inferieur, (aryie h6t6rocydique)-alkyle inferieur, mono- ou polyhaioaikyie 
inf6rieur, cydoalkyle C3 - C7. (cydoalkyle C3 • CyJ-alkyle inf 6rieur f (oxa ou thia)<ydoaJkyte C3 - 0$, [(axa 
ou thia)-cydoalkyle C3 - Cg] -alkyfe inf 6rieur, hydroxy-alkyle inf 6rieur, acyloxy-alkyfe irrf6rieur, (alcoxy inf 6- 
rieur)-alkyfe inf6rieur, (alkyfe inf6rieur)-{thio, sutfinyi- ou suHbnyl)-aIkyle inferieur, (amino, mono* ou diaik- 
ylamino irrf6rieur)-aikyie inf&ieur, acylamino-alkyle interieur, (N-aikyfpip4razino irrf&ieur ou N -{aryie 
carbocyclique ou h §t6rocyc&que)*alkyipip6razi no inf6rieur)-alkyie irtf6rieur, ou (morphdino, thiomorpho- 
lino, pip^ridino, pyrrolidine, ptp6ridyl ou N-alkylpip6ridyi inf 6rieur)-afkyle inf 6rieur, 
Rt est un hydrog^ne, aikyle inf6rieur, (aryie carbocydique)-aIkyle inf6rieur, aryie carbocyclique, aryie 
h6t6rocydique, biaryle, biaryl-aikyfe irtferieur, (aryie h6t6rocycfique)-alkyfe irrf6rieur, mono- ou pdy- 
haloalkyie tnferieur, cydoalkyle C3 - Cy, (cydoalkyle C3 - C7>-aJkyie inferieur, hydroxy-alkyle inf 6rieur, acy- 
loxy-alkyle irrterieur, (alcoxy inf6rieur)-alkyle irtf6rieur, (aryie carbocydique ou h6t6rocydique)-{alcoxy 
inf6rieur)-afkyfe inf6rieur, (aikyle interieur)-(thio, sultry! ou suifonyf)- aikyle inferi eur, (ammo, mono- ou 
dialkylamino inf 6rieur)-alkyle interieur, [(N-eIkytpip6razino irrf6ri eur ou N-(aryte carbocydique ou h6t6rocy- 
dique}-aIkylpip6raztno inf6rieur]-aikyfe inf6rieur, (morphoCno, thtomocpholinoi pipdridino, pyrrolidino, ptp6- 
ridyl ou N-aikytp<p6ridyle inf6rieur)-aikyie interieur, acylamino-alkyle irrf6rieur, pip&idyl- ou N- 
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alkylptp^ridyle inferieur, 

R2 est un hydrogens ou un aikyle inferieur, 

ou (b) ou R et R 1 ferment ensemble avec la chatne & laqueile i!$ sort fix6s un cycle 1 ,2,3,4-tetrahydroisoqui- 
noteine, pip&idine, cxazolidine. thiazolidine ou pyrrolidine, chacun etant non substitue ou substitue par un aik- 
yle irt srisur ; et Ar et R2 ont les significations donn6es en (a) ; 

ou (c) ou R-i et R 2 avec I'atome de carbone auquel lis sontfix6s. torment un systeme cyciique choisi par mi les 
cydoa! canes C3.7 qui sort non substitute ou substitute par un aJkyte inferieur ; axa-cyciohexane, thia-cycio- 
hexane, indane, tetraline, piperidine ou piperidne substitute sur ('azote par un acyle, aikyle inferieur, (aryle 
carbocyciique ou h6t6rocycfique)-alkyte inf6rieur, (carboxy, carboxy ester if 16 ou arride)-aJkyfe inf srisur, ou par 
un alkytsutfbnyie inferieur ; et Ar et R ort les significations dormees en (a) ; 

ou le terme "aryle carbocyciique'' represents un phenyle ; un phenyle qui est mono-, di- ou tri-substitue 
par un, deux ou trois radicaux choisis parmi ies aikyle, a) coxy inferieur, hydroxy, hatogene, cyano, trifluorome- 
thyie, aikyienedioxy irrfsrieur, ou oxyalkytdne C2.3 ; ou 1- ou 2-naphtyle ; 

ou le terme "aryle heterocyciique" reprteente les pyridyle, quinoleinyle, isoquinol6inyle, bsnzothienyls, 
benzofuranyle, benzopyranyle, benzothiopyranyle, furanyle, pyrrdyle, thiazoryle, oxazotyfe, isoxazoryie, triazo- 
iyle, tetrazolyfe, pyrazolyte, imidazolyle, thienyle, ou run quelconque desdrts radicaux substitue par un aikyle 
inf Grieur ou un haiogene ; 

ou (e terme "irrfdrieur" conceme des radicaux organ iques ayarrt jusqufc sept atomes de carbone com- 

pris; 

ou un precurseur de medicament pnarrraceutiquemert acceptable qui en derive, choisi parmi les aci- 
des hydroxamiques ou le groups CONHOH est transforms sous la forme d'un derive O-acyie ou O-benzyle, ou 
le derive O-benzyle le groupe benzyle est non substitue ou mono-, di- ou tri-substitue par des substituants 
choisis parmi un aikyle inferieur, aicoxy inferieur, amino, nrtro, halogens et trifluoromethyle ; 

ou un de ses seJs pharmaceutiquement acceptables. 



Compose selon la reverdi cation 1 , de formule la 



x 
/ \ 

O CH 2 CH 2 o 

II I I I! 

HO-N-C-C N S-Ar 

I | II 

R 2 



(la) 



H 



ou X reprteente un methylene ou 1 ,2-ethylsne, chacun slant non substitue ou substitue par un aikyle inferieur, ou 
X reprteente un oxygene, un soufre, ou 1 ,2-phsnylsns ; Ar et R2 ont les significations domees k la revendication 
1 ; ou un precurseur de m6dteament pharmaceutiquement acceptable qui en derive, comme c'est defini k la reven- 
dication 1 ; ou un de ses seis pharrnaceutiquernent acceptables. 

Compose sekxi la revendication 1, de formuie b 

R 

O CH 2 O 

HO— N — C -C — N S Ar (lb) 

J c/ \~ II 

i ^ / 0 

Y 

ou Y est una liaison simple, un aikyldne h chatne droits Gm eventueJlement substitue par un aikyle inferieur, 
CH2OCH2, CH2SCH2, 1,2-phenylene, CHg-l ,2-pMnyldne ou CH^R^hfe ou reprteente un hydrogens, 
aJcanoyte inferieur, (rJalkyfarnino irterieurJ-aJcanoyle inferieur, aroyle, (aryle carbocydique)-alcanoyle infefieur, 
aikyle infefieur, (aryle carbocyciique ou heterocydique)-alkyfe inferieur, (carboxy, carboxy esterif is ou amide)-aJk- 
yle infefieur ou alkyteuifonyle ; Ar et R ont les significations dej& donnees k la revendication 1 ; ou un precurseur 
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de medicament pharmaceutiquement acceptable qui en derive comme cest d6fini a la revendication 1 ; ou un de 
ses sels pharmaceutiqu ement acceptables. 

4. Compose selon la revendication 3 t de formule Ic 



ou Y repr6sertte un oxygene. un soufre, une liaison directe, un methylene ou methylene substitue par un alkyle 
inferieur, ou NFfe ; represente un hydrog&ne, alcanoyle inferieur, (dialkylamino inf6rieur)-alcanoyle inferieur, 
aroyle, (aryle carbocyclkjue)-alcanoyle inferieur, alkyle inferieur, (aryle carbocycfique ou h6t6rocydique)-alkyle 
inferieur, (carboxy, carbaxy est6rifi6 ou amid6)-alkyle inferieur ou alkyfsuHbnyle ; Ar et R ont les significations d6ja 
donn^es a la revendication 1 ; ou un pr6curseur de medicament pharmaceutiquement acceptable qui en derive 
comme Cest d£f ini & la revendication 1 ; ou un de ses sels pharmaceutiquement acceptables. 

5. Compos6 de formule I 



ou Ar est un phenyle qui est non substitue ou mono-, di- ou tri-substitu6 par un alcoxy C^q, un hydroxy ; par un 
phenyl-aicoxy inferieur ou le phenyle est non substitue ou substitue par un alkyle inferieur, alcoxy inferieur, 
halogene ou trifluoromethyle, par un aryle heterocydique-aJcoxy inferieur ou I'aryie h6t6rocydique est choisi parmi 
les pyridyle, tetrazolyle. triazolyle, thiazolyle. thienyfe, imidazolyle et quino!6inyie, chacun 6tant non substitue ou 
mono- ou di-substitu6 par un alkyle inf6rieur ou un halogene ; par un cydoalkyle C3. r alcoxy inferieur, (alkyle infe- 
rieur, ph6nyl-alkyle inferieur ou cydoalkyle C^y-alkyle inf6rieur)-thio, alkyloxy inf 6rieur-alcoxy inferieur. halogene, 
alkyle inferieur, cyano, nitro. trif luoromethyte, alkyle inf6rieur-<sulfinyle ou surfonyle), amino, mono- ou cB-alkylamino 
inferieur ou. sur des atomes de carbone adjacents, par un afkytenedioxy C^ ou un oxyalkyiene ; ou Ar est un 
twenyle, isoxazotyle ou thiazolyle dortt chacun est non substitue ou mono- ou of -substitue par un alkyle inferieur ; 

R est un hydrogene, alkyle inferieur, ph6nyt-alkyfe inferieur. ou le ph6nyfe est non substitue ou substitue par 
un alkyle inferieur, alcoxy inferieur, halogene ou trifluoromethyle ; phenyle qui est non substitue ou mono-, di- 
ou tri-substitue par un alcoxy inferieur, hydroxy, hatogdne, alkyle inferieur. cyano, nitro, trifluoromethyle, alkyle 
inferieurKthio. sulfinyie ou sulfonyle). amino, mono- ou di-alkylamino inferieur ou. sur des atomes de carbone 
adjacents, par un aikytenedioxy C A . 2 ou un oxyalkyiene C2-3 ; ou un radical aryle h6t6rocycflque choisi parmi 
les pyridyle, tetrazolyle, triazolyle, thiazolyle, thienyle, irnidazolyle, et quinoieinyfe, chacun tent non substitue 
ou mono- ou di-substrtu6 par un alkyle inferieur ou halogene ; btphenylyte qui est non substitue ou substitue 
par un alkyle inferieur, alcoxy inferieur, halogene, trifluoromethyle ou cyano ; btphenylyJ-alkyle inferieur ou le 
biphenylyle est non substitue ou substitue par un alkyle inferieur, alcoxy inferieur, halogene, trifluoromethyle 
ou cyano ; (pyridyl, thi6nyl, quinoieinyi ou thiazoryO-aJkyle inferieur, trifluoromethyle, cydoalkyle C3.7, cydoalk- 
yle C^T-alkyle inferieur, (oxa ou trtia)-cydoaJkyfe [(axa ou thia)-cydoalkyle Q^J-aikyle inferieur. hydroxy- 
alkyle inferieur, ateanoytaxy inf6rieur-alkyle inferieur, alcoxy inferieur-alkyle inferieur, alkyle irtf6rieur-{thio, sul- 
finyl ou sulfonyQ-aikyte inferieur, (amino, mono- ou diaikylarrinoj-alkyle inferieur, alcanoylamino inferieur-alk- 
yle inferieur. (N-alkytpiperazino inferieur ou N-phenyl-alkytpiperazino inf6rieur)-alkyle inferieur ou (morpholino, 
thiomorpholino, piperidno, pyrrolidine, piperidyf ou N-alkyi>iperidyle inf6rieur)-alkyle inferieur ; 
Ri est un hydrogene, alkyle inferieur ; ph6nyl-alkyle inferieur ou le phenyle est non substitue ou substitue par 



R 



O 



CH 2 O 
I II 




R 




(i) 
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un alkyle inferieur, aJcoxy inftrieur, halogene, trrfluoromtthyle ou, sur des atonies de carbone adjacents, par 
un alkylenediaxy C|. 2 ou oxyalkyiene C2.3 ; le phenyls qui est non substrtue ou substitue par un alkyle inferieur, 
alcoxy inferieur, halogene ou trif luoromtthyle ; pyridyle, thienyle, biphtnylyle, bipherrylyl-aikyie inferieur ; aryle 
h6t6rocydique-aikyie inf trieur ou on choisit Paryle heterocydique parmi les thiazolyle, pyrazofyle, pyridyle, imi- 
dazoiyle et tttrazolyie, chacun etant non substitue ou substrtue par un alkyie inftrieur ; trtfluoromethyle, 
cydoalkyie 03.7, cydoalkyie Qj^-alkyle infeneur, hydraxy-aJkyie inferieur, alcanoyioxy inferieur-alkyie inferieur, 
alcoxy inferieur-alkyie inftrieur, (phenyl ou pyridyQ-alCQxy inferieur-alkyie inftrieur, aJkyie inferieur-(thio, suKi- 
nyl ou suffonyf) -alkyle inferieur, (amino, mono- ou diaikyiamino infeneur)-alkyle inferieur, (N-aJkyfpiperazino 
inferieur ou N-pheri^alkylptperazino inferieur) -alkyle inferieur, (morpholino, thiomorpholino, piperidino, pyrroli- 
dine, piperidyl ou N-aikytpiperidyle inferieur) -alkyle inferieur, alcanoyiamno inferieur-alkyie inferieur ; R3- 
CONH-alkyle infeneur ou R 3 represente (diaikyiamino inferieur. N-aikylpiperazino inferieur, morphdino. thio- 
morpholino, piperidino, pyrroiidino ou N-al kylpiptridyl)-aJkyle inferieur, piperidyl ou N-aIkyipip6ridy1e inferieur ; 
R2 est un hydrogene ou un alkyle inftrieur ; ou 

(b) ou R et R 1 ferment ensemble avec ta chaTne a laquelle ils sont fixes un cycle 1 ,2,3,4-tetrahydroisoquino- 
leine, piperidine, axazolidine, thiazdidine ou pyrrolkfine, chacun etant non substrtue ou mono- ou di-substrtue 
par un alkyle inferieur ; et Ar et R2 ont les significations donnees en (a) ; 

ou 

(c) ou R 1 et R2 forment avec Tatome de cartxxie auquel ils sont fixts un systeme cycfique choisi parmi les 
cydoalcanes C3.7 qui sont non substitutes ou substitutes par un alkyle inferieur ; oxa-cyclohexane, thia-cydo- 
hexane, indane, tetraline et pipendine. qui est non substrtut ou substrtue sur Paxote par un alcanoyle inferieur, 
diaikyiamino inferieur-alcanoyle inferieur, alcoxycaibonyle inferieur, (morpholino, thiomorpholino ou piperi- 
dino)-carbonyle, alkyle inferieur, (phenyl ou pyridyl)-alkyle inferieur, (ca/boxy, alcoxycarbonyi, benzyl axycarbo- 
nyl, aminocarbonyl ou mono- ou di-alkylaminocarbonyle inferieur)-alkyle inferieur ou par un aJkyisiifonyle 
inferieur ; et Ar et R ont les significations donnees en (a) ; 

ou le terme "inferieur" conceme les radicaux organiques ayant jusqu'a 7 atomes de caibone indus ; 

ou un precurseur de medicament pharmaceutiquement acceptable qui en derive choisi parmi les acides 
hydroxamiques ou le grotpe CONHOH est transforme sous forme (fun derive O-acyle ou Q-benzyle, dans 
I equal le derive O-benzyle a un groupe benzyle qui est non substitue ou mono-, di- ou tri-substrtue par des 
substituants choisis parmi un alkyle inferieur, alcoxy inferieur, amino, nrtro, halogene et trif luoromtthyle ; 

ou un de ses seis pharmaceutiquement acceptables. 

Compost de for mule I seton la revendication 5, 011 Ar est un phenyl e qui est non substitue ou mono-, dt- ou tri-subs- 
trtue par un alcoxy C^ 7t hydroxy, phenyf-aJccxy inferieur, cydoalkyie C^T-aJcoxy inferieur, aikyloxy inferieur-aJcoxy 
inferieur, halogene, alkyle inferieur, cyano, nrtro, trifluoromethyte, alkyie inftrieur-(sutfinyte ou surfonyie), amino, 
mono ou cfi-alkyianrino inferieur ou, sur des atomes de caibone adjacents, par un aJkyienecficxy 0 A . 2 ou oxyalky- 
iene C2.3 ; ou Ar est un thienyle, isoxazotyle ou thiazolyle dont chacun d'entre eux est non substrtue ou mono- ou 
di-substrtue par un alkyie inferieur ; 

R est un hydrogene, alkyle inferieur, phenyt-aJkyie inferieur ; le phenyl e est non substrtue ou mono-, di- ou tri- 
substrtue par un alcoxy inferieur, hydroxy, halogene, alkyle inferieur. trifluoromethyte, ou, sur des atomes de 
caibone adjacents, par un alkytenecfiaxy C v2 ou oxyalkyiene ; ou un radical aryle heterocydique choisi 
parmi les pyridyle, thiazolyle, et quinoJ&nyle, chacun etant non substitue ou mono- ou di-substrtue par un alk- 
yle inferieur ; biphenylyfe ; biphenylyl -alkyle inferieur ; (pyridyi ou thitnyQ-alkyle inferieur, trifluoromethyle, 
cydoalkyie C3.7, cydoalkyie C^-aJkyle inferieur, (oxa ou thia)-cydoaikyle [(oxa ou thia)-cydoalkyte Oy 
el-alkyle inferieur. hydroxy-aikyte inferieur, (N-alkytpiperazino inferieur ou N-phenytaikytpiperazino inferieur) - 
alkyle inferieur ou (morpholino, thiomorpholino, piperidno, pyrroiidino, pcperidyle ou N-aJkyfpiptridyle infe- 
rieur)-alkyle inferieur ; 

R 1 est un hydrogene, alkyle inferieur ; phenyl-alkyfe inferieur, ou le phenyle est non sub6trtue ou substitue par 
un alkyle inferieur, alcoxy inferieur, halogene, trifluoromtthyle ou. sur les atomes de carbone adjacents, par un 
alkylenedaxy C^ 2 > biphenylyl -alkyie inferieur ; aryle heterocydique-aikyle inferieur ou raryfe heterocydique 
est choisi parmi les thiazolyle, pyrazolyle, pyridyle, tmidazdyte et tetrazolyle, chacun etant non substrtue ou 
substrtue par un alkyle inferieur ; cydoalkyie C3.7, cydoalkyie C^j-alkyle inferieur, hydraxy-aJkyie inferieur, 
(phenyl ou pyridyQ-alcaxy inferieur-alkyie inferieur, alkyle inferieur-(thk), sulfinyl ou sulfonyf)-aikyte inferieur, 
(amino, mono- ou di-alkytamino inferieur)-alkyfe inferieur, (N-aJkyipiperazino inferieur ou N-phenyialkylpipera- 
zino inferieurJ-aJkyle inferieur. (morpholino, thiomorphoOno, piperidino, pyrroiidino, piperidyl, ou N-aJkyipiperi- 
dyle inferieur)-alkyle inferieur, alcanoytamino inferieur-alkyie inferieur ; Rg-CONH-aikyte inferieur ou R3 
represente (di-alkylamino inferieur. N-alkylpiptrazino inferieur, morpholino, thiomorpholino, piptridino. pyrroii- 
dino ou N-sJkytpiperidyO-aikyle inferieur ; piptridyie ou N-aJkylpiptridyle inferieur ; 
R2 est un hydrogene ou un alkyle inferieur ; 
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ou (b) ou R et R 1 torment ensemble avec la chaTne k laquelle iis sent f ixts, un cyde thiazdidme ou pyrrolidine, 
chacun 6tant non substitut ou mono- ou di-substitu6 par un alkyte inf6rieur ; et Ar et R 2 ont les significations 
donntes pour (a) ; 

ou (c) ou R 1 et R2. avec I'atome de carbone auquel ils sort f ixts, torment un systtme cydique choisi parmi les 
cycloalcanes C3.7, qui sont non substitutes ou substitutes par un alkyte inftrieur ; oxa-cydohexane, thia- 
cyclohexane et piptricfine qui est non substitut ou substitut sur i'azote par un alcanoyle inftrieur. di-alkytamino 
irrftrieur-alcanoyle inftrieur, alooxycarbonyte inftrieur, (morpholino, thiomorpholino ou piptridino)-carbonyte, 
alkyte inftrieur, (phtnyt ou pyridyf)-alkyte inftrieur, (carboxy, alccxycarbonyte inftrieur, aminocarbonyte ou 
mono- ou di-alkylaminocarbonyte inftrieur)-alkyle inftrieur ou par un alkytsulibnyle inftrieur ; et Ar et R ont les 
significations donntes en (a) ; 

un prtcurseur de medicament pharmaceutiquement acceptable qui en dtrive tel que dtf ini & la reven- 
dication 5 ; ou un de ses sels pharmaceutiquement acceptaWes. 

Compost de for mule II 



R est un hydrogtne, alkyte inftrieur, (aryte carbocydique)-alkyte inftrieur, aryle carbocydique, aryle htttrocy- 
dique, biaryte. biaryl-alkyle inftrieur, (aryte htt6rocydique)-alkyte inftrieur, mono- ou polyhaloaikyie inftrieur, 
cycloalkyte C3 - G?. (cydoalkyte C3 - CyJ-alkyte inftrieur, (oxa ou thia)-cydoalky1e C3 - C 6 , [(oxa ou thia)- 
cydoalkyle C3 - CJ-alkyle inftrieur, hydroxy-alkyle inftrieur, acytaxy-afkyle inftrieur, (alcoxy inftrieur)-alkyle 
inftrieur, (alkyte inftrieur)-(thio, sulfinyi- ou sulfonyf)-alkyle inftrieur. (amino, mono- ou dialkylamino inftrieur)- 
alkyte inftrieur, acytarrrino-alkyte inftrieur, (N-alkytpiptrazino inftrieur ou N-<ary1e carbocydique ou htttrocy- 
dique)-alkylpiptrazino inftrieur) -alkyte inftrieur, ou (morpholino, thiomorpholino, piptridino. pyrrolidino. pipt- 
ridyl ou N-alkylpiptridyl inftrieur)-alkyfe inftrieur, 

R 1 est un hydrogtne, alkyte inftrieur, aryle carbocydique-alkyle inftrieur, aryte carbocydique, aryte htttrocy- 
clique, biaryte, biaryl-alkyle inftrieur, aryle htttrocycBque-alkyf e inftrieur, mono- ou poly-haJoalkyte inftrieur, 
cycloalkyte C5.7. cydoalkyte C^-alkyle inftrieur, hydroxy-alkyle inftrieur, acytoxy-alkyte inftrieur, alcoxy inft- 
rieur-alkyte inftrieur, alkyte inftrieur-(thio, sutfinyl ou sutfbnyQ-alkyfe inftrieur, (amino, mono- ou di-alkytamino 
irtftrieur)-alkyle inftrieur, (N-alkytpptrazino inftrieur ou aryte carboxytique ou htttrocycfique-alkytpiptrazino 
inftrieurj-alkyle inftrieur, (morpholino, thiomorpholino, ptptridino, pyrrofidino, pptridyt ou N-alkytpiptridyte 
inftrieur)-aiky1e inftrieur, piptridyte. N-alkytpiptridyfe inftrieur, ou acyiarrino-aikyte inftrieur, reprtsentt par 
R3-CONH-alkyte inftrieur ; 
R 2 est un hydrogtne ; 

R3 dans Rg-CONH-alkyle inftrieur est un alkyte inftrieur, aryle carbocydique ou htttrocydique, di-alkytamino, 
N-aJkytpptrazino inf trieur, rnorphdino, thiomorpholino, piptridino, pyrrdidina, N-alkytpiptrkjyle, ou (di-alkyta- 
mino inftrieur, N-aikytpiptrazino inftrieur, morpholino, micmcrphofino. piptridino, pyrrdidino, pyridyt ou N-alk- 
ytpiptridyte inftrieur)-alkyte inftrieur ; 

R4 est un hydrogtne, alcoxy inftrieur, hydroxy, aryte carbocydique ou htttrocydique-aJcoxy inftrieur, alkytthio 
inftrieur ou aryle carbocydique ou htttrocydique-alkytthio inftrieur, alkytaxy inftrieur-alcaxy inftrieur, 
halogtne, trifluoromtthyte, alkyte inftrieur, nrtro ou cyano ; 
R5 est un hydrogtne, alkyte inftrieur ou halogtne ; 

ou R 4 et R5 ensemble sur des atomes de carbone adjacents, represent ent un mtthyitnedioxy, tthyttnedioxy, 
oxytthyttne ou oxypropyltne ; 

0C1 le terme "aryle carbocytique" reprtsente un phtnyfe ; le phtnyle est mono-, di- ou tri-substrtut par 
un, deux ou trots radicaux choisis parmi un alkyte inftrieur, alcoxy inftrieur, hydroxy, halogtne. cyano, trifluo- 
romtthyie, alkyltnedioxy inftrieur et axyaikyttne ; ou 1- ou 2-rtaphtyte ; 

011 le terme "aryte htttrocydique" reprtsente les pyridyle, quinoltinyte, isoquinoltinyle, benzothitnyle, 
benzofuranyte, benzopyranyte, benzothiopyranyte, furanyte, pyrrolyte, thiazolyte, oxazoryle, isoxazdyle, triazo- 
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lyle. tetrazdyie, pyrazolyle, imidazolyle, thienyle, ou Tun que/conque desdHs radicaux substitute par un aikyie 
irrf 6rieur ou un halog^ne ; 

ou le terme "inferieur" concerns des radicaux organiques ayant jusqu'S 7 atonies de carbone compris ; 

ou un pr6curseur de medicament pharmaceutiquement acceptable qui en derive choisi parmi les aodes 
5 hydraxarniques, ou le groupe CONHOH est transform^ sous la forme d'un d6riv6 Oacyi6 ou d'un d6riv6 O- 

benzyte, ou dans le derive 0-benzyi6, le groupe benzyie est non-substitue ou mono- di- ou tri-substitu6 par 
des substituants choisis parrni un aikyie inferieur, alcoxy inferieur, amino, nitro. halogene et trcf iuoromethyie ; 

ou un de ses sets pharmaceutiquement acceptabies. 

10 8. Compost de for mule II 

R 



I 



15 



20 



HO— 



II 1 1 l l-J^% 

N-C-C-N "S (' 7 

I I II \=>c 

H R 2 O R 5 



(U) 



OU 



R et R 1 ensemble avec la chalne & laquelle ils sont fix6s, torment un cycle 1 ,2,3, 4-t6trahydroisoquinol6ine, 

pip6ridine. thiazolkfine ou pyrrolidine ; 
25 R 2 est un hydrogfcne ; 

R4 est un hydrogene, alcoxy inferieur, hydroxy, aryfe carbocycfique ou heterocydique-alcQxy inf 6rieur, aJkyfthio 

inferieur ou aryfe carbocydique ou h6t6rocycfique-ajkytthio inferieur, aJkyicxy irrf6rieur-ateoxy inferieur, 

halogene, trif luorom6thyie, aikyie inferieur, nitro ou cyano ; 

R 5 est un hydrogene, aikyie inf6rieur ou hakxj6ne ; 
30 ou R 4 et R5 reprise ntent ensemble sur des atomes de carbone adjacents, un methyienedicxy, ethyienediaxy, 

oxy6thyi6ne ou oxypropyidne ; 

ou le terme "aryie carbocylique" repr6sente un ph6nyle ; le ph6nyie qui est mono-, di- ou tri-substitu6 

par 1 , 2 ou 3 radicaux choisis par mi un aikyie inferieur, alcoxy inferieur, hydroxy; halogene, cyano, trif luorome- 

thyle, alkyienedioxy inferieur ou oxyaikyi^ne C2-3 ; ou 1- ou 2-naphtyle ; 
35 ou le terme "aryfe het6rocycfique" repr6sente les pyridyie, quinoieinyie, isoquinoieinyle, benzothi6nyle, 

benzofuranyie, benzopyranyfe, benzothiopyranyie, furanyie, pymxyie, thiazolyle, oxazoiyte, isoxazotyie, triazo- 1 

lyle, tetrazdyle, pyrazolyle, imidazolyie, thienyle, ou Tun quelconque desdHs radicaux substitute par un aikyie 

inf erieur ou un halogene ; 

ou le terme "inferieur" conceme les radicaux organiques ayant jusqu'6 7 atomes de carbone compris ; 
40 ou un pr6curseur de medicament pharrnaceutiquement acceptable qui en derive chotsi parmi les addes 

hydroxamiques, ou le groupe CONHOH est transfer me sous la forme d'un derive O-acyie ou d'un derive O- 

benzyte, ou dans le derive O-benzyie, le groupe benzyie est non-substitu6 ou mono- <fi- ou tri-substitu6 par 

des substituants choisis parmi un aikyie inferieur, alcoxy inferieur, amino, nitro, halogene et trif luoromethyle ; 
ou un de ses sels pharmaceutiquement acceptabies. 
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9. Compose de for nude II 



O Ri CH 2 O J , R 4 

HO — N — C — C — N S {' X ) (II) 

H R 2 O K 5 
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R est un hydrog&ne, aikyle irrferieur, (aryie carbocydiquej-alkyle irrferieur, aryfe carbocy clique, aryle h6t6rocy- 
ciique, biaryle, biaryl -aikyle irrferieur, (aryte htt6rocydique)-alkyle irrferieur, mono- ou polyhaioalkyte irrfeneur, 
cycloaJkyle C3 • C7. (cydoalkyfe C3 - CyJ-alkyie irrfeneur, (coca ou thia)-cydoaJkyie C3 - C 6 , [(oxa ou thia)- 
cydoalkyle C3 • CgJ-aJkyle irrferieur, hydroxy -aikyle irrferieur, acylaxy-alkyle irrferieur, (alcoxy irrferieur) -aikyle 
irrferieur, (aikyle irrferieurHthio, suffinyl- ou surfony1)-alkyfe irrferieur, (amino, mono- ou diaikylamino irrferieur)- 
aJkyfe irrferieur, acylarrrino-alkyle irrferieur, (N-aJkytpip^razino irrferieur ou N-{aryfe carbocydique ou heterocy- 
clique)-aJkytpiperazino irrfeneur) -aikyle irrferieur, ou (morphofino, thiomorpholino, pipendino, pyrroiidino. pipe- 
ridyl ou N-alkytpipendyl irrferieur)-alkyle interieur, 

R 1 et R2 avec I'atome de carbone auqueJ ils sent fixes, torment un systtme cydique choisi parmi les cydo- 
hexane, cydopentane, oxacydohexane, thiacydohexane, indane, tetraline, pip6ridine ou piperidine substitute 
sur I'azote par un acyfe. aikyle irrferieur, aryle carbocydique ou h6t6rocyclique-aikyle irrferieur ou par un alky- 
suffbnyle irrferieur ; 

R4 est un hydrogene, alcoxy irrferieur, hydroxy, aryle carbocydique ou heterocydique-aicoxy irrf 6rieur, aikylthio 
irrferieur ou aryle carbocydique ou h^rocydique-alkytthio irrferieur, alkyfaxy irrf6rieur-alcaxy irrferieur. 
haiogene, trif luoromethyle, aikyle irrferieur, nitro ou cyano ; 
R 5 est un hydrogene, aikyle irrferieur ou haiogene ; 

ou R4 et R 5 ensemble sur des atomes de carbone adjacents, representent des methylenedioxy, ethyienedioxy, 
oxy ethylene ou oxypropyfene ; 

ou le terme "acyle carbocydique" represents un phenyle ; un phenyle qui est mono-, di- ou tri-substitue 
par 1 , 2 ou 3 radicaux choisis parmi un aikyle irrferieur, alcoxy irrferieur, hydroxy, haiogene, cyano, trrf tuorome- 
thyle, alkylenedioxy irrfeneur, et oxyaikylene ; ou 1- ou 2-naphtyie ; 

ou le terme "aryle h6t6rocydique" represente (es pyridyle, quinoieinyle, isoquinoieinyle, benzothienyle, 
benzofuranyle, benzopymnyte, benzothiopyranyle, furanyle, pyrrolyte, thiazolyle, oxazolyle, isoxazoiyte, triazo- 
iyle. tetrazolyle, pyrazoJyte. imidazoiyie, thi6nyle. ou run quelconque desdits radicaux substitue par un aikyle 
irrferieur ou un haiogene ; 

ou le terme "irrferieur" concerne des radicaux organiques qui ont jusqu'a 7 atomes de carbone Indus ; 

ou un pr ecurseur de medicament pharmaceutiquement acceptable qui en derive choisi parmi les acides 
hydroxamiques. ou le groupe CONHOH est transfer m6 sous la forme d'un deriv6 Oacyle ou d'un denv6 O- 
benzyie, ou dans le derive 0-benzyl6, le groupe benzyle est non-substrtu6 ou mono- di- ou tri-substitue par 
des substrtuants choisis parmi un aikyle irrfeneur, alcoxy irrferieur, amino, nitro, haiogene et trifluoromethyle ; 

ou un de ses sels pharmaceutjquernerrt acceptable^ 

10. Compose de fbrmule 111 



ou R represente un aikyle irrfeneur, trifluorom&hyle. cydoaikyte C^ 7 , (oxa ou thia)-cydoalkyle C4.5, biaryle, aryle 
monocydique carbocydique ou aryle monocyclique heterocyeflque ; R 1 represente un hydrogene, aikyle irrfeneur, 
cydoaikyle C5.7. aryle carbocydique monocydique, aryle carbocydique-aikyle irrfeneur, aryle heterocyciique-alk- 
yle irrfeneur, alcoxy irrf erieur-alkyle irrferieur, aikyle inf eneur-{thio, sulfinyl ou sulfonyO-alkyle irrferieur, di-aikyiarrrino 
irrf6rieur-alkyle irrferieur, (N-alkylpip6razino irrferieur, morphoKno, truomorphofino, pip6ridino, ou pyrrolidino)-aJkyie 
irrferieur, ou R3-CONH-aJkyle irrfeneur ; R3 represente un aikyle irrfeneur, aryle carbocydique, aryle h6t6rocyc0que, 
di-alkytarrrino irrferieur, N-aikyipiperazino irrfeneur, morphoGno, thiomorpholino, piperidino, pyrroiidino, N-alkylpipe- 
ridyle, ou (diaikylamino irrfeneur, N-alkylpiperazino irrfeneur, morpholino, thiomorp ho lino, piperidino, pyrrdidino, ou 
N-alkytpip^ridyO-alkyle irrfeneur ; R4 represente un alcoxy irrfeneur, ou un aryle carbocydique ou h&erocydique- 
alcoxy irrferieur ; 

ou le terme "aryte carbocydique" represente un phenyle ; un phenyle qui est mono-, di- ou tri-substrtu6 par 
1 , 2, ou 3 radicaux choisis parmi un aikyle irrferieur, alcoxy irrferieur, hydroxy, haiogene, cyano, trifluorom6thyle, alk- 
ylenedioxy irrferieur et oxyaikylene ; ou 1- ou 2-naphtyle ; 

ou le terme "aryle monocydique carbocydique" represente un phenyle ; un phenyle qui est mono-, CD- ou tri- 
substitue par 1, 2 ou 3 radicaux choisis parmi un aikyle irrferieur, alcoxy irrferieur, hydroxy, haiogene, cyano, trrfluo- 
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romelhyie, alkylenediaxy inferieur et oxyalkytene ; 

ou le terme "aryie heterocydique" represents les pyridyle, quinoleinyte, isoquinoieinyle, benzothienyle, ben- 
zofuranyte, benzopyranyie, benzothiopyranyle, furanyie, pyrrolyle. thiazdyle, oxazolyle, tscxazoryle, triazolyle, 
tetrazdyte, pyrazolyte, imidazolyie, thienyle, ou I'un quelconque desdits radicaux substitue par un alkyle inferieur 
ou un halogene ; 

oti le terme "aryte monocycJique heterocydique" represente les pyridyle, furanyie, pyrrolyle, thiazofyle. oxa- 
zolyle, isoxazolyle, triazolyle, tetrazolyle, pyrazolyte, imidazolyie, thienyle, ou run quelconque desdits radicaux 
substitue par un alkyle inferieur ou un halogene ; 

ou le terme "infeneur" concerne des radicaux organiques qui ont jusqu'a 7 atomes de carbone indus ; 

ou un precurseur de medicament pharmaceutiquement acceptable qui en derive choisi par mi les actdes 
hydroxamiques, ou le groupe CONHOH est transforme sous la forme d'un derive O-acyle ou d'un derive O-ben- 
zyte, ou dans le derive O-benzyie, le groupe benzyl e est non-sUbstitue ou mono- di- ou tri-substrtue par des subs- 
tituants choisis par mi un alkyle inferieur, alcoxy inferieur, amino, nitra, halogene et trifluoromethyie ; 

ou un de ses sels pharmaceutiquement acceptables. 

11. Compose de formule III selon la revendication 10, ou R represente un aryie monocycfique heterocydique choisi 
parmi les tetrazolyle, triazolyle, thiazolyie, imidazotyte, et pyridyle, chacun etant non substitue ou substitue par un 
alkyle inferieur ; ou R represente un phenyl e ou phenyle substitue par un alkyle inferieur, alcoxy inferieur, halogene, 
ou trifluoromethyie ; R 1 represente un alkyle inferieur, cydohexyle, ou F^CONH-alkyle inferieur ou R3 represente 
un (cfi-aikylamino inferieur, N-aikytptperazino inferieur, morpholino, thiomorphoitno, piperidino, pynrolidino, ou N- 
alkylptperidyQ-alkyle inferieur ; et R4 represente un alcoxy inferieur ou phenyt-alcaxy inferieur ; ou un precurseur 
de medicament pharmaceutiquement acceptable qui en derive, tel que c'est def ini a la revendication 10 ; ou un de 
ses sels phannaceutiquement acceptables. 

12. Compose de formule 111 selon la revendication 1 0, ou R represente un 2-, 3- ou 4-pyridyie ou un ph6nyle ; R 1 repre- 
sente un aikyte C n ^, cydohexyle ou R 3 -CONH-aJkyle C^ ou R3 represente un dialkylamino C^-aikyte inferieur 
C^ ; et R4 represente un alcoxy inferieur ; ou un precurseur de medicament pharmaceutiquement acceptable qui 
en derive, tel que c'est defini a la revendication 10 ; ou un de ses sels pharmaceutiquement acceptables. 

13. Compose de formule HI selon la revendication 10, ou R represente un 3 -pyridyle ou 4-pyridyle ; R 1 represente un 
isopropyie ou cydohexyle ; et R4 represente un alcoxy inferieur ; ou un precurseur de medicament pharmaceuti- 
quement acceptable qui en derive, tel que c'est defini a la revendication 10 ; ou un de ses sels pharmaceutique- 
ment acceptables 

14. Compose selon I'une quelconque des revendications 1 - 13. oti le carbone asymetrique auque! est fixe R 1 a la con- 
figuration (R). 

15. Compose selon la revendication 1, qui est le N-hydroxy-2(RH4-mettoxyb 

methytHJtanamide, un precurseur de medicament phanraceutjquement acceptable qui en derive, comme c'est 
defini a la revendication 1 1 , ou un de ses sate phamiacttutiquemerrt acceptables. 

16. Compose selon la revendcation 11, qui est le N-hydrcocy-2(RH*n*thox 
methytoutanamide ou un de ses sels pharmaceutiquement acceptables. 

17. Compose salon la revendication 11. qui est le N-hydrcKy-2(R)-(I4-methcxybe^ 
cydohexytacetamide ou un de ses sels pharmaceutiquement acceptables. 

18. Compose selon la revendication 11. qui est le N-hydraxy-2(R)-[[4-methax 
methylpentanan^de ou un de ses sels pharmaceutiquement acceptables. 

19. Compose selon la revendication 11, qui est le N-hydroxy-2(R)^4-methaxybemenes^ 

[(N, NKfimethyl^ycyOaminopiexanamide chkxhydrate ou un de ses sels pharmaceutiquement acceptables. 

20. Composition pharmaceutique comprenant un compose selon Pune quelconque des revendications 1 a 19. et un 
vehkaie pharmaceutiquement acceptable. 

21. Compose selon Tune quelconque des revendications 1 a 19, a utiGser dans une methode de trartement therapeu- 
tique du corps animal ou humain. 
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22. Compost selon Tune quelconque des re/endicatiorts 1 & 19, k utiiiser dans fe trartement des conditions dependant 
de la stromgysine etde la collagenase. 

23. Utilisation d'un compost selon Tune quelconque des revendicatiorts 1 a 19 a la preparation d'une composition 
pharmaceutique. 

24. Utilisation d'un compost selon rune quelconque des revendications 1 a 19 pour preparer une composition phar- 
maceutique pour le trartement des conditions dependant de la stromeiysine et de la collagen ase. 

25. Proc6d6 de preparation d'un compost de formule I. selon la revendication 1 , qui comprend de condenser un actde 
carbaxylique de formule IV, 

R 
I 

O R { CH^O 

II I I ~ll (IV) 
HO-C— C — N-S -Ar 

1 W 
R, O 



ouundeses d6riv6s fonctionnels r^actrfs, ou R, , R 2 et Ar ont les significations donnees a la revendication 1, 
avec Phydroxylamine de formule V, 

NHa-OH (V) 

6ventueflemerrt sous forme prot6g6e, ou un de ses seis ; 

et. si n6cessaire, proteger temporairement tout groupe r^actrf pouvant interferes et alors lft>6rer le compose 
resultant de (Invention ; et si Cest requis ou souhaite, convertir un compose obtenu de (Invention en un autre com- 
pose de (Invention, et/ou, si c'est souhaite, convertir un compose libra obtenu en un set ou un sei obtenu en un 
compose libre ou dans un autre seJ ; et/ou separer un melange disomies ou de racemates obtenu en les isomd- 
res ou racemates indrviduete ; et/ou, si c'est souhaite, resoudre un racemate en ses antipodes optiquea 
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